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1N2454 

1N1190 

— 

1N2455 

1N1190 

— 

1N2456 

1N3766 

— 

1N2457 

1N3766 

— 

1N2458 

1N1183 

— 

1N2459 

1N1184 

— 

1N2460 

1N1186 

— 

lN24ol 

1N1186 

1N2462 

\\\  I  loo 

1N2463 

1M11QS 

MM  I  IOO 

1N2464 

MM  1  IOO 

1N2465 

MM  1  IOO 

1N2466 

1N1190 

— 

1N2467 

1N1190 

— 

1N2458 

1N3766 

— 

1N2469 

1N3766 

— 

1N2482 

1N4003 

3-32 

1N2483 

1N4004 

3-32 

1N2484 

1N4005 

3-32 

A  Ml  HOC 

1N5393 

3-40 

1N2486 

lfMaj3J 

3-40 

1N2487 

1MROQC, 

3-40 

1N2488 

-1MCT07 
IIMOJ3/ 

3-40 

1N2489 

IIMJOSJ/ 

3-40 

1N2491 

1N1199B 

3-4 

1N2492 

1N1200B 

3-4 

1N2493 

1N1202B 

3-4 

1N2494 

1N1204B 

3-4 

1N2495 

1N1204B 

3-4 

1N2496 

1N1206B 

3-4 

1N2497 

1N1206B 

3-4 

1N2501 

1N4006 

3-32 

1N2502 

1N/1/VV7 

1  Wc.  JUJ 

1  hl4UUu 

•>oc 

1 M  A  /YY7 

1MOC10 
IIM£J  \L 

1M101V1D 
IN  VUUb 

1N2513 

1N1202B 

3-4 

1N2514 

1N1204B 

3-4 

1N2515 

1N1204B 

3-4 

1N2516 

1N1206B 

3-4 

1N2517 

1N1206B 

3-4 

1N2609 

1N4001 

3-32 

1N2610 

1N4002 

3-32 

1N2611 

1N4003 

3-32 

TOO 

Oroc. 

1N2613 

Croc. 

1N2614 

1M/UW; 

%&) 

QrQC. 

1N2615 

1N/WYV; 
MN<KJU3 

1N2616 

1N4006 

3-32 

1N2617 

1N4007 

3-32 

1N2786 

1N1186 

— 

1N2787 

1N1188 

— 

1N2788 

1N1186 

— 

1N2789 

1N1188 

— 

1N2858.A 

1N5391 

3-40 

i  MOOCH A 

1N5392 

3-40 

1N2860.A 

1N5393 

3-40 

1N2861.A 

1N5395 

3-40 

1N2862.A 

1N5395 

3-40 

1N2863.A 

1N5397 

3-40 
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1N2864.A 

1N5397 

3-40 

1N2865 

1N4007 

3-32 

1N3072 

1N4001 

3-32 

1N3073 

1N4002 

3-32 

1N3074 

1N4003 

3-32 

1N3075 

1N4003 

3-32 

1N3076 

1N4004 

3-32 

1  MO/177 

o-oi: 

1N3078 

1N4004 

3-32 

1N3079 

1N4004 

3-32 

1N3080 

1N4005 

3-32 

1N3081 

1N4005 

3-32 

1N3082 

1N5393 

3-40 

1N3083 

1N5395 

3-40 

1N3084 

1N5397 

3-40 

1N3106 

1N4006 

3-32 

1N3189 

1N4003 

3-32 

1N3190 

1N4004 

3-32 

1N3191 

1N4005 

3-32 

1N3192 

SPECIAL 

I  vtO  I  TO 

IIM'HJUj 

9-99 

1N3194 

1W4/Y14 
IIMWW 

9-99 

1  ItO  13  J 

IIV*HJUO 

9-9? 

I  IN O  I 

IIMWW 

9-99 

1N3208 

1N3208 

3-5 

1N3209 

1N3209 

3-5 

1N3210 

1N3210 

3-5 

1N3211 

1N3211 

3-5 

1N3212 

1N3212 

3-5 

1N3214 

1N3214 

— 

1N3253 

1N4O03 

3-32 

1N3254 

1N4004 

3-32 

ll>J*HAJu 

X.'V 

IIMOcJU 

lliWUUu 

OrOC 

IIMOHOD 

iw4nn7 

llv'RAJf 

1NHQ1 

<y-v 

1N3492 

1N3492 

3-6 

1N3493 

1N3493 

3-6 

1N3495 

1N3495 

3-6 

1N3563 

1N4007 

3-32 

1N3569 

MR1121 

3-214 

1N3570 

MR1122 

3-214 

1N3571 

MR1124 

3-214 

1N3572 

MR1124 

3-214 

1NOC70 

MR119fi 

1.91/1 

1NHR7d 
IIMOj/4 

MD119G 
MM  I  l£0 

191/1 

I  ii<X3  I  I 

- 

1rU/ifYY3 

009 
O-oc. 

I \\OD  \  C 

IIV^HAH 

■J-QC- 

1N3613 

1N4005 

3-32 

1N3614 

1N4006 

3-32 

1N3615 

MR1120 

3-214 

1N3616 

MR1121 

3-214 

1N3617 

MR1122 

3-214 

1N3618 

MR1122 

3-214 

1N3619 

MR1124 

3-214 

1N3620 

MR1124 

3-214 

1N3621 

MR1126 

3-214 

1N3622 

MR1126 

3-214 

1N3623 

MR1128 

3-214 

1N3624 

MR1130 

3-214 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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1N3639 

1N5393 

3-40 

1N3640 

1N5395 

3-40 

1N3641 

1N5397 

3-40 

1N3642 

1N5398 

3-40 

1N3649 

MR1128 

3-214 

1N3650 

MR1128 

3-214 

1N3659 

1N3659 

3-10 

1N3660 

1N3660 

3-10 

1MQCC1 

3-10 

irJouDo 

lNOOOO 

3-10 

IIMOOf  U,A 

MH1  Vo 

3-214 

1M0C71  A 
IIMOOf  1,M 

IVtn  1  \co 

0  O-M 

0-^14 

1N3672.A 

MR1130 

3-214 

1N3673.A 

MR1130 

3-214 

1N3766 

1N3766 

— 

1N3768 

1N3768 

— 

1N3866 

1N4003 

3-32 

1N3867 

1N4004 

3-32 

1N3868 

1N4005 

3-32 

1N4007 

3-32 

1N3879 

1N3879 

3-12 

1N3879A 

1N3879 

3-12 

1N3880 

1N3880 

3-12 

1N3880A 

1N3880 

3-12 

1N3881 

1N3881 

3-12 

1N3881A 

1N3881 

3-12 

1N3883 

1N3883 

1N3883 

3-12 

1N3883A 

3-12 

1N3889 

1N3889 

3-17 

1N3889A 

1N3889 

3-17 

1N3890 

1N3890 

IMOOfVt 

INooHU 

3-17 

1N3890A 

3-17 

1MQQQ1 

liMooy  I 

1N3891 

3-17 

1WTQQ1  A 

3-17 

1 M  ^fiClQ 
\\\  oojO 

1N3893 

3-17 

3-17 

1N3898 

1N5221B 

— 

1N3899 

1N3899 

3-22 

1N3900 

1N3900 

3-22 

1N3901 

1N3901 

3-22 

1N3903 

1N3903 

3-22 

1N3909 

1N3909 

3-27 

1N3910 

1N3910 

3-27 

1N3911 

1N3911 

3-27 

1N3913 

1N3913 

3-27 

1N3924 

MR1130 

3-214 

SPECIAL 

— 

1N3939 

SPFCIAI 

— 

1N3940 

SPECIAL 



1N3957 

1N4007 

3-32 

1N3981 

1N4003 

3-32 

1N3982 

1N4004 

3-32 

1N3983 

1N4005 

3-32 

1N3987 

MR1128 

3-214 

1N3989 

MR1130 

3-214 

1N4001 

1N4001 

3-32 

1N4002 

1N4002 

3-32 

1N4003 

1N4003 

3-32 

1N4004 

1N4004 

3-32 

1N4005 

1N4005 

3-32 
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1N4006 

1N4006 

MR1128 

3-32 

1N4007 

1N4007 

MR1128 

3-32 

1N4012 

MR1130 

3-214 

1N4013 

MR1130 

3-214 

1N4014 

1N4719.MR750) 

3-214 

1N4015 

1N4720.MR751I 

3-214 

1N4139 

1N4721.MR752! 

3-33 

IIV4  I4U 

1M/1700  MD7K/1  1 

o_oo 

O-OO 

1IM4 14 1 

llW2o,MH/DO> 

3-33 

IIM4 I4Z 

lN4/24.MK/bo> 

0  00 

o-oo 

lN414o 

~iK\  A  AAA 
HN4 144 

1N4725.MR760 
1N4003 

3-33 

0  00 

o-oo 

1N4145 

1N4004 

3-33 

1N4245 

1N4005 

3-32 

1N4246 

1N4006 

3-32 

1N4247 

1N4007 

3-32 

1N4248 

1N5393 

3-32 

1N4249 

1N5395 

3-32 

1N4383GP 

1N5397 

3-40 

lN4oo4br 

1No398 

3-40 

Hv4Jooor 

1N5399 

3-40 

1KMCOCT  D 

1N4UU2 

3-40 

IKMCQCT'D 

IN4000ur 
11M4JD4 

1N4003 
1N4004 

3-40 

0  oo 
0-02 

1N4365 

1N4004 

3-32 

1N4366 

1N4005 

3-32 

1N4367 

1N4005 

3-32 

1N4368 

SPECIAL 

3-32 

1N4369 

SPECIAL 

3-32 

1N4506 

SPECIAL 

— 

1N4507 

— 

1N4508 

1N4719 

1N4719 

3-33 

1N4720 

1N4720 

3-33 

1N4721 

1N4721 

3-33 

1N4722 

1N4722 

3-33 

1N4723 

1N4723 

3-33 

1N4724 

1N4724 

3-33 

1N4725 

1N4725 

3-33 

1N4816 

1N5391 

3-40 

1N4816GP 

1N5391 

3-40 

1N4817 

1N5392 

3-40 

1N4817GP 

1N5392 

3-40 

1N4818 

1N5393 

3-40 

1M/1Q1DTD 

3-40 

1M/101O 

1 M  COAE 

INboSb 

3-40 

1 M  /1Q1  OP  D 

lN4olybr 

1ND090 

3-40 

IkHOOH 

lN4oi:U 

lNboSJo 

3-40 

1N4820GP 

1N5395 

3-40 

1N4821 

1N5396 

3-40 

1N4821GP 

1N5396 

3-40 

1N4822 

1N5397 

3-40 

1N4822GP 

1N5397 

3-40 

1N4933GP 

1N4933 

3-34 

1N4934GP 

1N4934 

3-34 

1N4935GP 

1N4935 

3-34 

1N4936GP 

1N4936 

3-34 

1N4937GP 

1N4937 

3-34 

1N4942 

1N4935 

3-34 

1N4943 

1N4936 

3-34 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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1  MAQAA 

iiN4y44 

iN4yoo 

IN4y4j 

1M<1007 

iN4yo/ 

0  OA 

IN4y40 

1K.MQT7 

iN4yo/ 

MhO  10 

101 

1N5000 

1N5001 

1N5002 



1N5003 



1N5004 

1N5392 

3-40 

1MC1QO 

1 INOUUO 

1  hi  coot; 

t  An 

IINOUU/ 

1MCQQ7 

lNooy/ 

3-4U 

1  M  CQfiQ 

iNboyo 

3-40 

IMC/ICQ 

lNDdyo 

3-40 

INDUD4 

iNojyy 

3-40 

IIMOUDO 

lN49iyl 

3-34 

1N5056 

1N4935 

3-34 

1N5057 

1N4936 

3-34 

1N5058 

1N4937 

3-34 

1N5059GP 

MR5059 

1N50606P 

MR5060 

3-241 

IINOUD  Ibr 

MnoUbl 

3-241 

■ffcicnc'Xip 
tlMDUDiiur 

MDRACO 

MHouo*; 

— 

INCH  /U 

1MC301 

iNDjy  i 

3-40 

1NC.171 

liMojy  i 

3-40 

1N5392 

3-40 

1 M  t;  1 70 

1N5395 

3-40 

INDl /4 

1N5395 

3-40 

1N5175 

1N5397 

3-40 

1N5176 

1N5397 

3-40 

1N5177 

1N5398 

3-40 

1N5178 

1N5399 

3-40 

1N5185.GP 

MR850 

3-196 

iMmftfi  p,p 

1 INU  lOO,ur 

MDQG.1 

Mnooi 

>l9o 

1Mmft7  P.P 
InJD  lOf  ,br 

MhoD^ 

3-196 

1NR1ftA  ftp 
IIMO  IOO,br 

3-196 

1  MC1QG  CD 

IND  loy,ur 

MDQCC 

MHooo 

3-196 

iMmon  i^p 
1  rMO  iyu,br 

MHoob 

3-196 

MKbUU 

3-171 

\ViD  lad 

mpe/m 
MnoOl 

3-171 

1N5199 

MR502 

3-171 

1N5200 

MR504 

3-171 

1N5201 

MR506 

3-171 

1N5206 

1N4936 

3-34 

1N5391 

1N5391 

3-40 

IIMOoy  lor 

INDjyi 

3-40 

1 M  C.QQO 

1MCOQO 

3-40 

IMCOQOftP 

IIMooytlUr 

3-40 

1  NOoiTO 

IINOoyo 

3-40 

1N5393 

3-40 

1WC,  TO/IP  D 

1N5394 

— 

1  hi  cone 

iMDoyo 

3-40 

1N5395GP 

1N5395 

3-40 

1N5396GP 

1N5396 

1N5397 

1N5397 

3-40 

1N5397GP 

1N5397 

3-40 

1N5398 

1N5398 

3-40 
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Motorola 
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IMCTGOPD 

INbJyobr 

lNooyo 

O  /ID 

1MCOQQ 

'I.  /in 

J-4U 

1MC.OQQPD 

1MCOQQ 

J-4U 

IIN34UU 

J-44 

1IND4U1 

l 

i>-44 

IND4U£ 

Q  AA 

0-44 

IN04UO 

0-44 

1N5415 

MR850 

3-196 

1N5416 

MR851 

3-196 

1N5417 

MR852 

3-196 

1N5418 

MR854 

3-196 

1N5419 

MR856 

3-196 

IVInOJD 

0-  iyo 

iw  cccn 
1  l"i  JOOU 

ivinou^jvi  ny  \c. 

\W  J3J  1 

IVInjUfJVI  nc)  14 

L171 

llMDOOil 

IVinDUD.IVIny  10 

O- 1/1 

INDDOO 

IVinDUO.iVlny  \  ( 

O-  I  /  I 

INDD04 

winy  10 

-iN/tnm 
1N4UU0 

1N5615GP 

1N4935 

3-34 

1N5616GP 

1N4004 

3-32 

1N5617GP 

1N4936 

3-34 

1N5618GP 

1N4005 

3-32 

1N5619GP 

1N4937 

3-34 

INDOtUur 

llMWUo 

MDQ17 

Mno  1/ 

3-l0l 

1 M  CCOOT D 

1 M  AfV\7 

1N4UU/ 

3-32 

I IM  Dolour 

hilDQIQ 

Mnolo 

3-181 

lNoo^4,br 

MnDUZ 

3-171 

1MCCOC  fD 

MHDU4 

3-171 

lNOOZD.br 

MnDUb 

3-171 

1N5627GP 

MR508 

3-171 

1N5802 

MUR405 

3-249 

1N5803 

MUR410 

3-249 

1N5804 

MUR410 

3-249 

1N5805 

MUR415 

3-249 

1 M  RftfV-i 

rfll  ID/1 1  c; 

3-^4y 

1Mcon7 
IIMDOU/ 

IVlUmUD 

3-^49 

1MCOAQ 

mi  ID/11  n 

J-^49 

1 MCQAQ 

INDoUy 

MUH41U 

3-249 

IIMDO  IU 

Ml  ID  1 1  c; 

3-^4y 

IIMDO  1  1 

0-Z49 

MUn^DUD 

Crd.ll 

1N5813 

MUR2510 

3-272 

1N5814 

MUR2510 

3-272 

1N5815 

MUR2515 

3-272 

1N5816 

MUR2515 

3-272 

1N5817 

1N5817 

3-46 

INDO  It) 

1MKQ1Q 

3-46 

llMDoiy 

3-46 

a  Mcoon 
iNdo^U 

■i  Mcoon 
INdo^U 

3-50 

1 M  C.Q0 1 

lNDOil  I 

3-50 

iNDOZil 

1  MCQOO 

iNdo^ 

3-50 

3-54 

lNDO<:4 

3-54 

1N5825 

1N5825 

3-54 

1N5826 

1N5826 

3-59 

1N5827 

1N5827 

3-59 

1N5828 

1N5828 

3-59 

1N5829 

1N5829 

3-63 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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1N5830 

1N5830 

3-63 

1N5831 

1N5831 

3-63 

1N5832 

1N5832 

3-68 

1N5833 

1N5833 

3-68 

1N5834 

1N5834 

3-68 

1N5898 

1N4719.MR750 

3-33 

1N5899 

1N4720.MR751 

3-33 

1N5900 

1N4721.MR752 

3-33 

1N5901 

1N4/^,!vlH/54 

3-33 

1M/1700  MQ7KC 
lN4/£j,lVln/D0 

0  00 

J-o3 

lN4/^4,Mrvt>o 

3-33 

1KM70C  MD7CH 

1N4/Y0.MH/DU 

3-33 

1N6095 

1N6095 

3-72 

1N6096 

1N6096 

3-72 

1N6097 

1N6097 

3-76 

1N6098 

1N6098 

3-76 

1N6304 

MUR7005 

3-281 

1N6305 

MUR7010 

3-281 

1N6306 

MUR7015 

3-281 

1N6391 

MBR3545 

3-119 

r  inner  ac 

ft  AD DCCAd 

3-131 

1N6457 

3-141 

3-141 

1N6459 

MBK12u4bL  I 

3-141 

1N6460 

MBR12045CT 

3-141 

2/A4 

1N4004 

3-32 

2AF1 

MR501 

3-172 

2AF2 

MR502 

3-172 

2AF3 

MR504 

3-172 

2AF4 

MR504 

3-172 

2AF6 

MR506 

3-172 

2AF8 

MR508 

3-172 

2AF10 

MR510 

3-172 

2AFR1 

MR851 

3-197 

2AFR2 

MR852 

3-197 

2AFR3 

MR854 

3-197 

2AFR4 

MR854 

3-197 

2AFR6 

MR856 

3-197 

2KBP005 

C.F. 

— 

2KBP01 

C.F. 



2KBP02 

C.F. 

— 

2KBP04 

C.F. 

— 

2KBP06 

C.F. 

— 

2KBP08 

C.F. 

— 

C.F. 

— 

3A1 

MR501 

3-172 

MR502 

3-172 

3A4 

MR504 

3-172 

3A05 

MR501 

3-172 

3A6 

MR506 

3-172 

3A8 

MR508 

3-172 

3A15 

MR501 

3-172 

3A30 

MR501 

3-172 

3A50 

MR501 

3-172 

3A100 

MR501 

3-172 

3A200 

MR502 

3-172 

3A300 

MR504 

3-172 

3A400 

MR504 

3-172 

3A500 

MR506 

3-172 

3A600 

MR506 

3-172 

"These  devices  are  manufactured  by  Motorola  but  no  data 
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3A800 

MR508 

3-172 

3A1000 

MR510 

3-172 

3AF1 

MR501 

3-172 

3AF2 

MR502 

3-172 

3AF3 

MR504 

3-172 

3AF4 

MR504 

3-172 

3AF6 

MR506 

3-172 

3AF8 

MR508 

3-172 

3AF10 

MRC-IA 
Ivlnj  IU 

3-172 

3AFR1 

IVInOJ  I 

3-197 

3AFR2 

(vinous 

3-197 

3AFR3 

3-197 

3AFR4 

MR854 

3-197 

3AFR6 

MR856 

3-197 

3BF1 

MR501 

3-172 

3BF2 

MR502 

3-172 

3BF3 

MR504 

3-172 

3BF4 

MR504 

3-172 

3BF6 

MR506 

3-172 

3BF8 

MR508 

3-172 

3BF10 

MR510 

3-172 

3BFR1 

MR851 

3-197 

3BFR2 

MR852 

3-197 

3BFR3 

MR854 

3-197 

3BFR4 

MR854 

3-197 

3BFR6 

MR856 

3-197 

3CFS10 

1N4007 

3-32 

3E1 

MR501 

3-172 

3E2 

MR502 

3-172 

3E4 

MR504 

3-172 

3E05 

MR501 

3-172 

3E6 

MR506 

3-172 

3E8 

MR508 

3-172 

3E10 

MR510 

3-172 

3F10 

MR1121 

3-215 

3F20 

MR1122 

3-215 

3F30 

MR1124 

3-215 

3F40 

MR1124 

3-215 

3F50 

MR1126 

3-215 

3F60 

MR1126 

3-215 

3F80 

MR1128 

3-215 

3F100 

MR1130 

3-215 

3L03 

MR850 

3-197 

3L05 

MR850 

3-197 

3N246 

C.F. 

— 

3N247 

C.F. 

—  ■ 

3N248 

C.F. 

3N249 

C.F. 

— 

3N250 

C.F. 

— 

3N251 

C.F. 

— 

3N252 

C.F. 

— 

3N253 

C.F. 

— 

3N254 

C.F. 

— 

3N255 

C.F. 

- 

3N256 

C.F. 

— 

3N257 

C.F. 

3N258 

C.F. 

3N259 

C.F. 

3S11 

MR501 

3-172 

3S12 

MR502 

3-172 

available  -  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

3S14 

MR504 

3-172 

3S16 

MR506 

3-172 

3S105 

MR501 

3-172 

3SF1 

MR851 

3-197 

3SF2 

MR852 

3-197 

3SF4 

MR854 

3-197 

3SM0 

MR510 

3-172 

3SM2 

MR502 

3-172 

3SM4 

MR504 

3-172 

3SM6 

MR506 

3-172 

3SM8 

MR508 

3-172 

4AF05 

1N3491 

3-6 

4AF1 

1N3492 

3-6 

4AF2 

1N3493 

3-6 

4AF4 

1N3495 

3-6 

4AF6 

MR328 

4D4 

1N4004 

3-32 

4D6 

1N4005 

3-32 

4FB5 

1N4933 

3-34 

4FB10 

1N4934 

3-34 

£+ruoU 

1\MQQC 

IN493D 

1N4934 

4FC5 

1N4933 

3-34 

4FC10 

1N4934 

3-34 

4FC20 

1N4935 

3-34 

4FC30 

1N4936 

3-34 

4FC40 

1N4936 

3-34 

5A 

1N4004 

3-32 

5A1 

1N4002 

3-32 

5A2 

1N4003 

3-32 

5A3 

1N4004 

3-32 

5A4 

1N4004 

3-32 

5A5 

1N4005 

3-32 

5A6 

1N4005 

3-32 

5A8 

1N4006 

3-32 

5A10 

1N4O07 

3-32 

6A05 

MR750 

3-178 

6A1 

MR751 

3-178 

6A2 

MR752 

3-178 

6A4 

MR754 

3-178 

6A6 

MR756 

3-178 

6A6F 

MR1366 

3-12 

6A8 

MR758 

— 

6A8F 

SPECIAL 

— 

6A10 

MR760 

■ — 

6A10F 

SPECIAL 

— 

6A700 

MR1128 

3-215 

6A800 

MR1128 

3-215 

6A900 

MR1130 

3-215 

6A1000 

MR1130 

3-215 

6AL1 

MR751 

3-178 

6AL2 

MR752 

3-178 

6AL3 

MR754 

3-178 

6AL4 

MR754 

3-178 

6AL6 

MR756 

3-178 

6ALR1 

MR821 

3-188 

6ALR2 

MR822 

3-188 

6ALR3 

MR824 

3-188 

•These  devices  are  manufactured  by  Motorola  but  no  data 
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Motorola 

Industry 

Direct 

Similar 

Part  Niiinhor 

1  OIL  IVUIVIUvV 

Replacement 

RnnlacBmant 

Page  # 

6ALR4 

MR824 

3-188 

6ALR6 

MR826 

3-188 

6F5A 

1N1199B.MR1120 

3-4 

6F10A.B 

1N1200B.MR1121 

3-4 

6F20A.B 

1N1202B.MR1122 

3-4 

6F30A.B 

1N1204B.MR1124 

3-4 

6F40A.B 

1N1204B.MR1124 

3-4 

6F50A.B 

1N1206B.MR1126 

3-4 

6F60A.B 

1N1206B.MR1126 

3-4 

6F70A.B 

MR1128 

3-215 

6F80A.B 

MR1128 

3-215 

6F90A.B 

MR1130 

3-215 

6F100A.B 

MR1130 

3-215 

6FL5 

1N3879 

3-12 

6FL10SXX 

1N3880 

3-12 

6FL20SXX 

1N3881 

3-12 

6FL30 

1N3883 

3-12 

6FL40SXX 

1N3883 

3-12 

6FL50 

MR1366 

3-12 

6FL60SXX 

MR1366 

3-12 

6FT5 

1N3879 

3-12 

6FT10 

1N3880 

3-12 

6FT20 

1N3881 

3-12 

6FT30 

1N3883 

3-12 

6FT40 

1N3883 

3-12 

6FT50 

MR1366 

3-12 

6FT60 

MR1366 

3-12 

6FV5 

1N3879 

3-12 

6FV10 

1N3880 

3-12 

6FV20 

1N3881 

3-12 

6FV30 

1N3883 

3-12 

6FV40 

1N3883 

3-12 

6FV50 

MR1366 

3-12 

6FV60 

MR1366 

3-12 

8AF05 

MR5005 

3-240 

8AF1 

MR5010 

3-240 

8AF2 

MR5020 

3-240 

8AF4 

MR5O40 

3-240 

8D4 

1N4004 

3-32 

8D6 

1N4005 

3-32 

10B 

MR1121 

3-215 

10B1 

1N4002 

3-32 

10B2 

1N4003 

3-32 

10B3 

1N4004 

3-32 

10B4 

1N4004 

3-32 

10B5 

1N4005 

3-32 

10B6 

1N4005 

3-32 

10B8 

1N4006 

3-32 

10610 

1N4007 

3-32 

10BR 

1N3880 

3-12 

10C1 

1N4002.1N5391 

3-32 

10C2 

1N4003.1N5393 

3-32 

10C3 

1N4004.1N5395 

3-32 

10C4 

1N4004.1N5395 

3-32 

10C5 

1N4005.1N5397 

3-32 

10C6 

1N4005.1N5397 

3-32 

10C8 

1N4006.1N5398 

3-32 

10C10 

1N4007.1N5399 

3-32 

10D1 

1N5392 

3-40 

10D2 

1N5393 

3-4- 

available  -  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Ran  la  CBltlfl  nt 

ITQpiUUulllulK 

RsDlacenient 

Page  # 

1003 

1N5394 

1004 

1N5395 

3-40 

1005 

1N5396 

1006 

1N5397 

3-40 

10D8 

1N5398 

3-40 

10010 

1N5399 

3-40 

10DL1 

1N4934 

3-34 

10DL2 

1N4935 

3-34 

10H3P 

MR1121 

3-215 

10HR3P 

1N3880 

3-12 

10TQ020 

MBR1035 

3-95 

10TQ030 

MBR1035 

3-95 

10TQ035 

MBR1035 

3-95 

10TQ040 

MBR1045 

3-95 

10TQ045 

MBR1045 

3-95 

11DQ03 

1N5818 

3-46 

11DQ04 

1N5819 

3-46 

11DQ05 

MBR150 

3-86 

11DQ06 

MBR160 

3-86 

12A6F 

MR1376 

3-17 

12A8F 

SPECIAL 

— 

12A10F 

SPECIAL 

— 

12A700 

MR1128 

3-215 

12A8O0 

MR1128 

3-215 

12A900 

MR1130 

3-215 

12A1000 

MR11T0 

3-215 

12CTQ030 

MBR1535CT 

3-101 

12CTQ030 

MBR1535CT 

3-101 

12CTQ035 

MBR1535CT 

3-101 

12CTQ035 

MBR1535CT 

3-101 

12CTQ040 

MBR1545CT 

3-101 

12CTQ040 

MBR1545CT 

3-101 

12CTQ045 

MBR1545CT 

3-101 

12CTQ045 

MBR1545CT 

3-101 

12F5,A,B 

1N1199B.MR1120 

3-34 

12F10.A.B 

1N1200B.MR1121 

3-34 

12F15.A.B 

1N1202B  MR112? 

3-34 

12F20.A.B 

lWl?n?R  MR11?? 
nil  icUt.D,ivin  i  \cc 

3-34 

12F30AB 

1N1204B  MR1124 

3-34 

12F40,A,B 

1N1204R  MR1124 

3-34 

12F50AB 

1N1206B.MR1126 

3-34 

12F60,A,B 

1N1?nfiR  MR112R 

3-34 

12F808  ' 

MR1128 

3-215 

12F100B 

MR1130 

3-215 

12FL5.502 

1N3889 

3-17 

12FL10.502 

1N3890 

3-17 

12FL20.502 

1N3891 

3-17 

12FL30.502 

1N3893 

3-17 

12FI  40  SO? 

\C\  LIU,  JUL 

1N3893 

3-17 

12FL50  502 

MR1376 

3-17 

12FL60  502 

MR1376 

3-17 

12FT5 

1N3889 

3-17 

12FT10 

1N3890 

3-17 

12FT20 

1N3891 

3-17 

12FT30 

1N3893 

3-17 

12FT40 

1N3893 

3-17 

12FT50 

MR1376 

3-17 

12FT60 

MR1376 

3-17 

12FV5 

1N3889 

3-17 

12FV10 

1N3890 

3-17 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

12FV20 

1N3891 

3-17 

12FV30 

1N3893 

3-17 

12FV40 

1N3893 

3-17 

12FV50 

MR1376 

3-17 

12FV60 

MR1376 

3-17 

16F5 

MR1120 

3-215 

16F10 

MR1121 

3-215 

16F15 

MR1122 

3-215 

16F20 

MR1122 

3-215 

16F30 

MR1124 

3-215 

16F40 

MR1124 

3-215 

16F50 

MR1126 

3-215 

16F60 

MR1126 

1 V 1 1  1  1    1  L- 1 J 

3-215 

16F80 

MR1128 

IVI  11  1  ICV 

3-215 

16F100 

MR1130 

i  v  1 1 1  i  i 

3-215 

16MB05W 

IVILifl£.JvU 

3-164 

16MB10W 

MDA2501 

3-164 

16MB20W 

■V1R4 

16MB40W 

MDA2504 

3-164 

16MB60W 

MDA2506 

3-164 

16MB80W 

MDA3508 

3-168 

16MB100W 

MDA3510 

3-168 

18FA5 

1N4933 

3-34 

18FA10 

1N4934 

3-34 

18FA20 

1N4935 

3-34 

18FA30 

1N4936 

3-34 

18FA40 

1N4936 

3-34 

18FB5 

1N4933 

3-34 

18FB10 

1N4934 

18FB20 

1N4935 

3-34 

18FB30 

1N4936 

3-34 

18FB40 

1N4936 

3-34 

18FC5 

1N4933 

3-34 

18FC10 

1N4934 

3-34 

18FC20 

1N4935 

3-34 

18FC30 

1N4936 

3-34 

18FC40 

1N4936 

3-34 

20  A 1 

1N4002 

3-32 

20A2 

1N4003 

3-32 

20A3 

1N4004 

3-32 

20A4 

1N4004 

3-32 

20A5 

1N4005 

3-32 

20A6 

1N4005 

3-32 

20A6F 

MR1386 

3-22 

20A8 

1N4006 

3-32 

20A8F 

SPECIAL 

— 

20A10 

1N4007 

3-32 

20A10F 

SPECIAL 

— 

20B 

MR1122 

3-215 

20BR 

1N3881 

3-12 

20CTQ030 

MBR2035CT 

3-105 

20CTQ035 

MRR2035CT 

IVIUI  l£.\AXJv>  1 

3-105 

20CTQ040 

MBR2045CT 

3-105 

20CTQ045 

MBR2045CT 

3-105 

20D05 

MR500 

3-172 

2001 

MR501 

3-172 

20D2 

MR502 

3-172 

20D4 

MR504 

3-172 

20D6 

MR506 

3-172 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Ulrect 

similar 

ran  Number 

Replacement 

Replacement 

Page  # 

20D8 

MR508 

3-172 

20010 

MR510 

3-172 

20F10 

MR1121 

3-215 

20F20 

MR1122 

3-215 

20F30 

MR1124 

3-215 

20F40 

MR1124 

3-215 

20FQ020 

MBR3520 

3-119 

*:UrUUoU 

11DDOCOC 

>  i  iy 

20FQ035 

IVI  DnOJOJ 

3-119 

20FQ040 

MRR1S4S 

3-119 

20FQ045 

MRR1S4S 

3-119 

20H3P 

MR1122 

3-215 

20HR3P 

1N3881 

3-12 

21DQ03 

1N5821 

3-50 

21DQ04 

1N5822 

3-50 

21FQ030 

MBR3535 

3-119 

21FQ035 

MBR3535 

3-119 

21FQ040 

MBR3545 

3-119 

21FQ045 

MBR3545 

3-119 

occnmn 
doruy)  1 U 

1N5829 

&■  to 

3-63 

3-63 

1N5830 

3-63 

i  Mann 

3-63 

25PW5 

1N3491 

3-6 

25PW10 

1N3492 

3-6 

25PW20 

1N3493 

3-6 

25PW30 

1N3494 

— 

25PW40 

1N3495 

3-6 

25PW50 

MR328 

— 

25PW60 

MR328 

OCMDO.CA 

^bMbubA 

MUA250U 

O-104 

26MB 1 0A 

3-164 

3-164 

26MB40A 

3-164 

26MB60A 

CUT  r  1  UUun 

3-164 

26MB80A 

MDA3508 

3-168 

26MB100A 

MDA3510 

3-168 

28CPQ030 

MBR3035PT 

3-117 

28CPQ040 

MBR3045PT 

3-117 

30A6F 

MR1396 

3-27 

30A8F 

SPECIAL 

— 

30A10F 

SPECIAL 

— 

OUB 

Mnn23 

30BR 

1N3882 

30C 

1N4004 

3-32 

3-111 

30CTQ035 

IVI  UlldXXJW  1 

3-111 

30CTQ040 

MBR2545CT 

3-111 

30CTQ045 

MBR2545CT 

3-111 

30DL1 

MR851 

3-197 

30DL2 

MR852 

3-197 

30DQ02 

1N5820.MBR320P 

3-50 

30DQ03 

1N5821.MBR330P 

3-50 

30DQ04 

1N5822.MBR340P 

3-50 

30FQ030 

MBR3535 

3-119 

30FQ045 

MBR3545 

3-119 

30FQ30A 

SPECIAL 

30FQ35A 

SPECIAL 

30F040A 

SPECIAL 

•These  devices  are  manufactured  by  Motorola  but  no  i 
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Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

30FQ45A 

SPECIAL 

— 

30H3P 

MR1123 

— 

30HR3P 

1N3882 

— 

30QHC030 

SPECIAL 

— 

30QHC045 

SPECIAL 

— 

30S1 

MR501 

3-172 

30S2 

MR502 

3-172 

oUoo 

MHDU4 

0.179 
o-l  Id 

30S4 

MR504 

3-172 

30S5 

MR506 

3-172 

30S6 

MR506 

3-172 

30S8 

MR508 

3-172 

30S10 

MR510 

3-172 

31DQ03 

1N5821 

3-50 

31DQ04 

1N5822 

3-50 

31DQ05 

MBR350 

3-89 

31DQ06 

MBR360 

3-89 

35MB5A 

MDA3500 

3-168 

35MB10A 

M0A3501 

3-168 

h Jin  a  oc  rv> 

MUA35U2 

3-168 

MDA15M4 

3-168 

35MB60A 

MOAWIfi 

3-168 

IVIUMOUUO 

\T  I  OO 

35MRinf)A 

IVIUMiX/  IU 

IDO 

40A50 

1N1183A 

— 

40A100 

1N1184A 

— 

40A200 

1N1186A 

— 

40A400 

1N1188A 

— 

40A600 

1N1190A 

— 

40B 

MR1124 

3-215 

40BR 

1N3883 

3-12 

40C 

1N4004 

3-32 

40CDQ020 

40CD0030 

MRR3035CT 

3-113 

40CDQ035 

MBR3035CT 

3-113 

40CDQ040 

MBR3045CT 

3-113 

40CDQ045 

MBR3045CT 

3-113 

40D1 

MR751 

3-178 

4002 

MR752 

3-178 

4004 

MR754 

3-178 

4006 

MR756 

3-178 

40D8 

MR758 

— 

40H3P 

MR1124 

3-215 

40HF5 

1N1183A 

40HF10 

1N1184A 

1 1 t  1  1  OHM 

40HF15 

1N1186A 

40HF20 

1N1186A 

40HF30 

1N11R7A 

Ml  I  IU/  r\ 

40HF40 

1N1188A 

— 

40HF50 

1N1190A 

— 

40HF60 

1N1190A 

— 

40HFL10SXX 

MR861 

3-205 

40HFL20SXX 

MR862 

3-205 

40HFL30SXX 

MR864 

3-205 

40HFL40SXX 

MR864 

3-205 

40HFL60SXX 

MR866 

3-205 

40HR3P 

1N3883 

3-12 

40SL01 

MR851.MR821 

3-197 

40SL02 

MR852.MR822 

3-197 

40SL04 

MR854MR824 

3-197 

:  available  -  Consult  Factory. 
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40SL05 

MR850.MR820 

3-197 

40SL06 

MR856.MR826 

3-197 

50H3P 

MR1125 

— 

50HQ020 

MBR6020 

50HQ030 

MBR6035 

3-12/ 

50HQ035 

MBR6035 

3-127 

50HQ040 

MBR6045 

3-127 

DUnUU40 

3-127 

50SQ030 

1N5824 

3-54 

50SQ040 

1N5825 

3-54 

51HQ045 

MBR6035 

3-127 

52HQ030 

MBR6035 

3-127 

52HQ035 

MBR6035 

3-127 

52HQ040 

MBR6045 

3-127 

52HQ045 

MBR6045 

3-127 

55HQ015 

MBR6015L 

3-123 

55HQ020 

MBR6020L 

3-123 

55HQ025 

MBR6025L 

3-123 

55HQ030 

MBR6030L 

3-123 

DUD 

IVIn  I  l£D 

60BR 

MR1366 

3-12 

60C 

1N4005 

3-32 

60CDQ020 

MBR3035CT 

3-113 

60CDQ030 

MBR3035CT 

3-113 

60CDQ035 

MBR3035CT 

3-113 

60CDQ040 

MBR3045CT 

3-113 

50CDQ045 

MBR3045CT 

3-113 

60CR 

1N4937 

3-34 

60H3P 

MR1126 

3-215 

60HF10 

1N1184A 

— 

60HF20 

1N1186A 

— 

DUnroU 

1N1187A 

60HF40 

1N1188A 

60HF50 

1N1189A 

60HF60 

1N1190A 

60HR3P 

MR13fifi 

3-12 

60S1 

MR751.MR501 

3-178 

60S2 

MR752.MR502 

3-178 

60S3 

MR754.MR504 

3-178 

60S4 

MR754.MR504 

3-178 

60S5 

MR756.MR506 

3-178 

60S6 

MR756,MR506 

3-178 

60S8 

MR758.MR508 

3-178 

DUO  !U 

Mn/OUMHOlU 

3-178 

75HQ030 

MBR8035 

3-137 

75HQ035 

MBR8035 

3-137 

75HQ040 

MBR8045 

3-137 

75HQ045 

MBR8045 

3-137 

80B 

MR1128 

3-215 

80C 

1N4006 

3-32 

80H3P 

MR1128 

3-215 

80SQ030 

1N5824.SPECIAL 

3-54 

80SQ035 

1N5825.SPECIAL 

3-54 

80SQ040 

1N5825.SPECIAL 

3-54 

80SQ045 

1N5825.SPECIAL 

3-54 

85HQ030 

MBR8035 

3-137 

85HQ035 

MBR8035 

3-137 

85HQ040 

MBR8045 

3-137 

85HQ045 

M8R8045 

3-137 

100B 

MR1130 

3-215 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

100C 

1N4007 

3-32 

100H3P 

MR1130 

3-215 

100JB05L 

MDA2500 

3-164 

1C0JB1L 

MDA2501 

3-164 

100JB2L 

MDA2502 

3-164 

1C0JB4L 

MDA2504 

3-164 

100JB6L 

MDA2506 

3-164 

100JB8L 

MDA3508 

3-168 

inn  mini 

luUJD  IUL 

MUAODlU 

0-1  DO 

9fYirwnn9n 
tiuuurvuuiU 

IvlDnouUoOO  I 

Q_1/t7 

orvirMnriqn 
iUUONUUOU 

MRRonn'icpT 
MDnoUUODU  I 

T_-M7 
6-  14/ 

^uuonuugj 

IVIDnoUUoOU  I 

o-  14/ 

200CNQ040 

MBR30045CT 

MBR30045CT 

3-147 

200CNQ045 

MBR30045CT 

MBR30045CT 

3-147 

201CNQ020 

MBR20035CT 

MBR20035CT 

3-147 

201CNQ030 

MBR20035CT 

MBR20035CT 

3-147 

201CNQ035 

MBR20035CT 

MBR20035CT 

3-147 

201CNQ040 

1N6460 

1N6460 

— 

201CNQ045 

MBR20045CT 

MBR20045CT 

3-145 

250JB05L 

MDA2500 

3-164 

ocn  ion 

IVIUA^DUl 

o-\W 

3-164 

ocn  \aA\ 

Mil  AORfW 

Q  iGA 
0-104 

ZjUJDDL 

mr  aoccvc 

3-164 

250JB8L 

MDA3508 

3-168 

250JB10L 

MDA2510 

3-164 

363A 

MR850 

3-197 

363B 

MR851 

3-197 

363D 

MR852 

3-197 

363F 

MR854 

3-197 

353H 

MR854 

3-197 

363K 

MR856 

3-197 

OOOm 

MRpcc 
MnoOD 

Q  1Q7 

388A 

J-o4 

OOOD 

iN4yo4 

Q  OA 

388C 

1 1 M 4300 

388D 

1N4935 

3-34 

388F 

1N4936 

3-34 

388H 

1N4936 

3-34 

388K 

1N4937 

3-34 

388M 

1N4937 

3-34 

407A 

1N1199B.MR1120 

3-4 

407B 

1N1200B.MR1121 

3-4 

407C 

1N1202B.MR1122 

3-4 

4U/U 

1M10fiOD  MD-H11 

3-4 

4U/r 

3-4 

4U/H 

3-4 

Af\7k 
4U/ft 

1M19flfiR  A/IR110C 

*3  A 

o-4 

407M 

1N1206B.MR1126 

3-4 

408A 

1N1199B.MR1120 

3-4 

408B 

1N1200B.MR1121 

3-4 

408C 

1N1202B.MR1122 

3-4 

408D 

1N1202B.MR1122 

3-4 

408F 

1N1204B.MR1124 

3-4 

408H 

1N1204B.MR1124 

3-4 

408K 

1N1206B.MR1126 

3-4 

408M 

1N1206B.MR1126 

3-4 

409A 

1N1199B.MR1120 

3-4 

409B 

1N1200B.MR1121 

3-4 

409C 

1N1202B.MR1122 

3-4 

1-12 


RECTIFIER  INDEX  CROSS-REFER 


M  f\4n  ml  9 

Mntnrnla 

muiuf  uid 

Inriiiefru 

Mtuubif  y 

Direct 

Qimilar 

oimiiar 

Dart  Unmhor 

ran  nurnoer 

Replacement 

Replacement 

Dana  M 

rage 

409D 

1N1202B.MR1122 

3-4 

409F 

1N1204B,MR1124 

3-4 

409H 

1N1204B,MR1124 

3-4 

409K 

1N1206B.MR1126 

3-4 

409M 

1N1206B.MR1126 

3-4 

417F 

1N1196 

— 

41 7H 

1N1196 

— 

417k 

1M11QR 

417M 

1N1198 

418A 

1N1183 

418B 

1N1184 

418C 

1N1186 

41 8D 

1N1186 

— 

418F 

1N1188 

— 

418H 

1N1188 

— 

418K 

1N1190 

— 

418M 

1N1190 

— 

419A 

1N1183A 

— 

419B 

1N1184A 

— 

41QP 

UN  I  IOOH 

41 9D 

1N1186A 

419F 

1N1188A 

419H 

1N1188A 

419K 

1N1190A 

419M 

1N1190A 

— 

469-1 

MOA2501 

3-164 

469-2 

MDA2502 

3-164 

469-3 

MDA2504 

3-164 

673-1S 

C.F. 

— 

673-2S 

C.F. 

— 

673-3S 

C.F. 

— 

u.r. 

673-5S 

C.F. 

673-6S 

C.F. 

40108 

1N1199B.MR1120 

3-4 

40109 

1N1200B.MR1121 

3-4 

40110 

1N1202B.MR1122 

3-4 

40111 

1N1204B.MR1123 

3-4 

40112 

1N1204B.MR1124 

3-4 

40113 

1N1206B.MR1125 

3-4 

40114 

1N1206B.MR1126 

3-4 

40115 

MR1128 

3-215 

40208 

1N248B 

— 

40209 

1N249B 

40210 

1N250B 

40211 

1N1196 



40212 

1N1196 



40213 

1N1198 



40214 

1N1198 

— 

40266 

MR501 

3-172 

40267 

MR502 

3-172 

40642 

MR817 

3-182 

40643 

MR817 

3-182 

40644 

MR817 

3-182 

40956 

MR870 

3-210 

40957 

MR871 

3-210 

40958 

MR872 

3-210 

40959 

MR874 

3-210 

40960 

MR876 

3-210 

A14A 

1N4002 

3-32 

•These  devices  are  manufactured  by  Motorola  but 


(Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

A14B 

1N4003 

3-32 

A14C 

1N4004 

3-32 

AMD 

1N4004 

3-32 

A14E 

1N4005 

3-32 

A14F 

1N4001 

3-32 

A14M 

1N4005 

3-32 

A14N 

1N4006 

3-32 

1MATV17 
IPJ4UU/ 

3-32 

A15A 

MR501 

3-172 

A15B 

MR502 

3-172 

A15C 

MR504 

3-172 

A15D 

MR504 

3-172 

A15E 

MR506 

3-172 

A15F 

MR501 

3-172 

A15M 

MR506 

3-172 

A15N 

MR508 

3-172 

A18A 

1N3890 

3-17 

A28A 

1N3890 

3-17 

A28B 

1N3891 

3-17 

1  MOOtV) 

1N3892 

3-17 

A28D 

1N3893 

0^  1  / 

A28F 

1N3889 

A40A 

1N3209 

3-5 

A40A 

1N1192 

A40B 

1N3210 

3-5 

A40B 

1N1194 

— 

A40C 

1N3211 

3-5 

A40C 

1N1195 

— 

A40D 

1N3212 

3-5 

A40D 

1N1196 

A40E 

1N3213 

— 

a  zinc 

A4UC 

1 N 11 97 

A40F 

1N3208 

3-5 

A40F 

1N1191 

A40M 

1N3214 

A40M 

1N1198 

A44A 

1N3492 

3-6 

A44B 

1N3493 

3-6 

A44C 

1N3494 

— 

A440 

1N3495 

3-6 

A44E 

MR327 

— 

A44F 

1N3491 

3-6 

A44M 

MR328 

— 

IIM4UU1 

3-32 

A100 

1N4002 

3-32 

A114A 

1N4934 

3-34 

A114B 

1N4935 

3-34 

A114C 

1N4936 

1-14 

A114D 

1N4936 

3-34 

A114E 

1N4937 

3-34 

A114F 

1N4933 

3-34 

A114M 

1N4937 

3-34 

A114N 

MR817 

3-182 

A115A 

MR851 

3-197 

A115B 

MR852 

3-197 

A115C 

MR854 

3-197 

a  1  icn 
Al  loU 

MR854 

3-197 

A115E 

MR856 

3-197 

A115F 

MR850 

3-197 

A115M 

MR856 

3-197 

—  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

A129E 

MR1376 

3-17 

A129M 

MR1376 

3-17 

A139E 

MR1386 

3-22 

A139M 

MR1386 

3-22 

A300 

1N4004 

3-32 

A327A 

MR1121 

3-215 

A327B 

MR1122 

3-215 

A327C 

MR1124 

3-215 

A327F 

MR1120 

3-215 

A500 

1N4005 

3-32 

A800 

1N4006 

3-32 

A1000 

1N4007 

3-32 

AA50 

1N4001 

3-32 

AA100 

1N4002 

3-32 

AA200 

1N4003 

3-32 

AA300 

1N4004 

3-32 

AA400 

1N4004 

3-32 

AA500 

1N4005 

3-32 

AA600 

1N4005 

3-32 

AA800 

1N4006 

3-32 

AA1000 

1N4007 

3-32 

AB50 

MR501 

3-172 

AB100 

MR501 

3-172 

AB200 

MR502 

3-172 

AB300 

MR504 

3-172 

AB400 

MR504 

3-172 

AB500 

MR506 

3-172 

AB600 

MR506 

3-172 

AB800 

MR508 

3-172 

AB1000 

MR510 

3-172 

AC50 

MR501 

3-172 

AC100 

MR501 

3-172 

AC200 

MR502 

3-172 

AC300 

MR504 

3-172 

AC400 

MR504 

3-172 

AC500 

MR506 

3-172 

AC600 

MR506 

3-172 

AC800 

MR508 

3-172 

AC880 

MR508 

3-172 

AC1000 

MR510 

3-172 

AR16 

1N4001 

3-32 

AR17 

1N4002 

3-32 

AR18 

1N4003 

3-32 

AR19 

1N4004 

3-32 

AR20 

1N4004 

3-32 

AR21 

1N4005 

3-32 

AR22 

1N4005 

3-32 

AR23 

1N4006 

3-32 

AR24 

1N4007 

3-32 

AR25A 

MR2500 

3-232 

AR25B 

MR2501 

3-232 

AR25D 

MR2502 

3-232 

AR25F 

MR2504 

3-232 

AR25G 

MR2504 

3-232 

AR25H 

MR2506 

3-232 

AR25J 

MR2506 

3-232 

AR25K 

MR2508 

3-232 

AR25M 

MR2510 

3-232 

ARS25A 

MR2500 

3-232 

ARS25B 

MR2501 

3-232 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  tt 

ARS25D 

MR2502 

3-232 

ARS25G 

MR2504 

3-232 

ARS25J 

MR2506 

3-232 

ARS25K 

MR2508 

3-232 

ARS25M 

MR2510 

3-232 

B50 

1N4001 

3-32 

B100 

1N4002 

3-32 

B200 

1N4003 

3-32 

B300 

1N40(M 

3-32 

B400 

1N4004 

3-32 

B500 

1N4005 

3-32 

B600 

1N4005 

3-32 

B800 

1N4006 

3-32 

B1000 

1N4007 

3-32 

BA50 

1N4001 

3-32 

BA100 

1N4002 

3-32 

BA200 

1N4003 

3-32 

BA300 

1N40O4 

3-32 

BA400 

1N40O4 

3-32 

BA500 

1N4005 

3-32 

BA600 

1N4005 

3-32 

BA800 

1N4006 

3-32 

BA1000 

1N4007 

3-32 

BF4-05L 

1N4001 

3-32 

BF4-10L 

1N4002 

3-32 

BF4-20L 

1N4003 

3-32 

BF4-40L 

1N4004 

3-32 

BF4-60L 

1N4005 

3-32 

BF4-80L 

1N4006 

3-32 

BF4-100L 

1N4007 

3-32 

BF5-05L 

MR501 

3-172 

BF5-10L 

MR501 

3-172 

BF5-20L 

MR502 

3-172 

BF5-40L 

MR504 

3-172 

BF5-60L 

MR506 

3-172 

BF5-80L 

MR508 

3-172 

BF5-100L 

MR510 

3-172 

BF6-05L 

MR501 

3-172 

BF6-10L 

MR501 

3-172 

BF6-20L 

MR502 

3-172 

BF6-40L 

MR504 

3-172 

BF6-60L 

MR506 

3-172 

BF6-80L 

MR508 

3-172 

BF6-100L 

MR510 

3-172 

BR251 

MDA2501 

3-164 

BR252 

MDA2502 

3-164 

BR254 

MDA2504 

3-164 

BR256 

MDA2506 

3-164 

BR351 

MDA3501 

3-168 

BR352 

MDA3502 

3-168 

BR354 

MDA3504 

3-168 

BR356 

MDA3506 

3-168 

BR358 

MDA3508 

3-168 

BR2505 

MDA2500 

3-164 

BR3505 

MDA3500 

3-168 

BR3510 

MDA3510 

3-168 

BY18 

1N3882 

BY101 

BYX79.MR1124 

3-215 

BY102 

1N4003 

3-32 

BY106 

BY126.1N5398 

3-40 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page# 

BY107 

BY126.1N5398 

3-40 

BY111 

1N4001 

3-32 

BY112 

1N4004 

3-32 

BY113 

1N4003 

3-32 

BY114 

BY126.1N5398 

3-40 

BY116 

1N4004 

3-32 

BY117 

BY126.1N5398 

3-40 

BY118 

BY126,1N5398 

3-40 

BY  121 

1N4001 

3-32 

BY123 

'1,1  j  Artl 

1N4003 

3-32 

BY124 

1N4004 

3-32 

BY  125 

1N4004 

3-32 

BY126 

1N4006 

3-32 

BY128 

1N4007 

3-32 

BY141 

1N4001 

3-32 

BY201 

BYX75.MR1120 

3-215 

BY202 

BYX76.MR1121 

3-215 

BY203 

BYX77,MR1122 

3-215 

BY204 

BYX78.MR1124 

3-215 

BY205 

BYX78.MR1124 

3-215 

BY206 

BYX79.MR1126 

3-215 

BY207 

BYX79.MR1126 

3-215 

BY208 

BYX80,MR1128 

3-215 

BY209 

BYX81.MR1130 

3-215 

BY211 

BYX75.MR1120 

3-215 

BY212 

BYX76.MR1121 

3-215 

BY213 

BYX77.MR1122 

3-215 

BY214 

BYX78.MR1124 

3-215 

BY215 

BYX78.MR1124 

3-215 

BY216 

BYX79.MR1126 

3-215 

BY217 

BYX79.MR1126 

3-215 

BY218 

BYX80.MR1128 

3-215 

BY219 

BYX81.MR1130 

3-215 

BY229-200 

MUR820 

3-256 

BY229-400 

MUR840 

3-256 

BY229-600 

MUR860 

3-256 

BY229-800 

MUR880 

3-256 

BY239-200 

MR2402 

3-222 

BY239-400 

MR2404 

3-222 

BY239-600 

MR2406 

3-222 

BY239-800 

C.F. 

— 

BY239-1000 

C.F. 



BY2001 

BYX81.MR1130 

3-215 

BY2002 

BYX81.MR1130 

3-215 

BY2101 

BYX81.MR1 130 

3-215 

BY2102 

BYX81.MR1130 

3-215 

BY2201 

BYX81.MR1130 

3-215 

BY2202 

BYX81.MR1130 

3-215 

BYS76 

MBR7545 

3-135 

BYS79 

C.F. 



BYS80 

MBR3040CT 



BYS92-40 

MBR20040CT 

— 

BYS92-45 

MBR20045CT 

3-145 

BYS92-50 

MBR20050CT 

3-145 

BYS93-40 

MBR30040CT 

— 

BYS93-45 

MBR30045CT 

3-147 

BYS93-50 

MBR30050CT 

3-147 

BYS95-40 

MBR12040CT 

BYS95-45 

MBR12045CT 

3-141 

BYS95-50 

MBR12050CT 

3-141 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory 


Industry 

Part  Nnmhar 
rail  nuinuoi 

Mntnrnla 

Direct 

Rllnlf  rniniint 

Mnlnrnli 

Similar 

Runliramant 
ncpiauoitiDiii 

BYS97-40 

MBR20040CT 



BYS97-45 

MBR20045CT 

3-145 

BYS97-50 

MBR20050CT 

3-145 

BYS98-40 

MBR12040CT 



BYS98-45 

MBR12045CT 

3-141 

BYS98-50 

MBR12050CT 

3-141 

BYV19-30 

MBR1035 

3-95 

BYV19-35 

MBR1035 

3-95 

BYV19-40 

MBR1045 

3-95 

BYV19-45 

MBR1045 

3-95 

BYV27-50 

MUR105 

3-244 

BYV27-100 

MUR110 

3-244 

BYV27-150 

MUR115 

3-244 

BYV28-50 

MUR405 

3-249 

BYV28-100 

MUR410 

3-249 

BYV28-150 

MUR415 

3-249 

BYV32-50 

BYV32-50 



BYV32-50 

MUR1605CT 

3-267 

BYV32-100 

BYV32-100 

BYV32-100 

MUR1610CT 

3-267 

BYV32-150 

BYV32-150 

— 

BYV32-150 

MUR1615CT 

3-267 

BYV32-200 

BYV32-200 

— 

BYV32-200 

MUR1620CT 

3-267 

BYV33-30 

MBR2035CT 

3-105 

BYV33-35 

MBR2035CT 

3-105 

BYV33-40 

MBR2045CT 

3-105 

BYV33-45 

MBR2045CT 

3-105 

BYV43-30 

MBR2535CT 

3-111 

BYV43-35 

MBR2535CT 

3-111 

BYV43-40 

MBR2545CT 

3-111 

BYV43-45 

MBR2545CT 

3-111 

BYW29-50 

BYW29-50 

— 

BYW29-50 

MUR805 

3-2.% 

BYW29-100 

BYW29-100 

— 

BYW29-100 

MUR810 

3-256 

BYW29-150 

BYW29-150 

BYW29-150 

MIIRR1S 

3-256 

BYW29-600 

MUR860 

3-256 

BYW29-700 

MUR870 

3-256 

BYW29-800 

MUR880 

3-256 

BYW30-50 

SPECIAL 

BYW30-100 

SPECIAL 



BYW30-150 

SPECIAL 

— 

BYW31-50 

MUR2505 

3-272 

BYW31-100 

MUR2510 

3-272 

BYW31-150 

MUR2515 

3-272 

BYW51-50 

MUR1605CT 

3-267 

BYW51-100 

MUR1610CT 

3-267 

BYW51-150 

MUR1615CT 

3-267 

BYW77-50 

MUR2505 

3-272 

BYW77-100 

MUR2510 

3-272 

BYW77-150 

MUR2515 

3-272 

BYW78-50 

MUR7005 

3-281 

BYW78-100 

MUR7010 

3-281 

BYW78-150 

MUR7015 

3-281 

BYW80-50 

MUR805 

3-256 

BYW80-50R 

MUR805R 

BYW80-100 

MUR810 

3-256 

BYW80-100R 

MUR810R 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

BYW80-150 

MUR815 

3-256 

BYW80-150R 

MUR815R 

BYW80-200 

MUR820 

3-256 

BYX21L100 

1N3492 

3-6 

BYX21L200 

1N3493 

3-6 

BYX21L400R 

1N3495R 

BYX30-200.R 

1N3901 

3-22 

BYX30-300.R 

1N3902 

3-22 

BYX30-400.R 

1N3903 

3-22 

BYX3O-500.R 

MR1386 

3-22 

BYX30-600.R 

MR1386 

3-22 

BYX38-300.R 

MR1122 

3-215 

BYX38-600.R 

MR1126 

3-215 

BYX38-900.R 

MR1130 

3-215 

BYX38-1200.R 

MR1130 

3-215 

BYX42-300.R 

MR1122 

3-215 

BYX42-6O0.R 

MR1124 

3-215 

BYX42-900.R 

MR1126 

3-215 

BYX42-1200.R 

MR1128 

3-215 

BYX48/300 

MR1124 

3-215 

BYX48/600 

MR1126 

3-215 

BYX48/900 

MR1130 

3-215 

BYX20200R 

1N3493R 

— 

BYX21100 

1N3492 

3-6 

BYX21200 

1N3493 

3-6 

BYX21200R 

1N3493R 

BYX36150 

1N4003 

3-32 

BYX36300 

1N4003 

3-32 

BYX36600 

1N4004 

3-32 

BYX216400 

1N3495 

3-6 

BYY20 

1N3493R 

BYY20/200 

1N3493R 

— 

BYY21/200 

1N3493R 

— 

BYY31 

1N4003 

3-32 

BYY32 

1N4003 

3-32 

BYY33 

1N4004 

3-32 

BYY34 

1N4004 

3-32 

BYY35 

BY127.1N5397 

3-40 

BYY36 

BY126.1N5399 

3-40 

BYY37 

BY1271N5399 

3-40 

CER67,A,B,C 

1N4001 

3-32 

CER68,A,B,C 

1N4002 

3-32 

CER69,A,B,C 

1N4003 

3-32 

CER70.A.B.C 

1N4004 

3-32 

0fcn71,A,b,L 

1N4005 

3-32 

1N4006 

3-32 

Utn/s3,A,b,U,U 

1N4007 

3-32 

UtnoUU,A,b,U 

1N4005 

3-32 

D50 

1N4001 

3-32 

D100 

1N4002 

3-32 

D300 

1N4004 

3-32 

D500 

1N4005 

3-32 

D800 

1N4006 

3-32 

D1000 

1N4007 

3-32 

D1201A 

1N4002 

3-32 

D1201B 

1N4003 

3-32 

D1201D 

1N4004 

3-32 

D1201F 

1N4001 

3-32 

D1201M 

1N4005 

3-32 

D1201N 

1N4006 

3-32 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

D1201P 

1N4007 

3-32 

D2201A 

1N4934 

3-34 

D2201B 

1N4935 

3-34 

D2201D 

1N4936 

3-34 

D2201F 

1N4933 

3-34 

D2201M 

1N4937 

3-34 

D2201N 

MR816 

3-182 

D2406A 

1N3880 

3-12 

D2406B 

1N3881 

3-12 

D2406C 

1N3882 

3-12 

D2406D 

1N3883 

3-12 

D2406F 

1N3879 

3-12 

D2406M 

MR1366 

3-12 

D2412A 

1N3890 

3-17 

D2412B 

1N3891 

3-17 

D2412C 

1N3892 

3-17 

D2412D 

1N3893 

3-17 

D2412F 

1N3889 

3-17 

D2412M 

MR1376 

3-17 

D2520A 

1N3900 

3-22 

D2520B 

1N3901 

3-22 

02520C 

1N3902 

3-22 

D2520D 

1N3903 

3-22 

D2520F 

1N3899 

3-22 

D2520M 

MR1386 

3-22 

D2540A 

1N3910 

3-27 

D2540B 

1N3911 

3-27 

D2540C 

1N3912 

D2540D 

1N3913 

3-27 

D2540F 

1N3909 

3-27 

D2540M 

MR1396 

3-27 

D2601A 

MR811 

3-182 

D2601B 

MR812 

3-182 

D2601D 

MR814 

3-182 

D2601F 

MR810 

3-182 

D2601M 

MR816 

3-182 

D2601N 

MR818 

3-182 

DI-42 

1N4003 

3-32 

DI-44 

1N4004 

3-32 

DI-46 

1N4005 

3-32 

DI-48 

1N4006 

3-32 

DI-52 

1N4003 

3-32 

DI-54 

1N4004 

3-32 

DI-56 

1N4005 

3-32 

DI-58 

1N4006 

3-32 

DI-72 

1N4003 

3-32 

DI-74 

1N4004 

3-32 

DI-76 

1N4005 

3-32 

DI-78 

1N4006 

3-32 

DI-410 

1N4O07 

3-32 

DI-510 

1N4007 

3-32 

DI-710 

1N4007 

3-32 

DSR1201 

MR501 

3-172 

DSR1203 

MR504 

3-172 

DSR1205 

MR506 

3-172 

DT230A 

1N4002 

3-32 

DT230F 

1N4001 

3-32 

DT230G 

1N4003 

3-32 

0T230H 

1N4004 

3-32 

E1 

1N4002 

3-32 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 


RECTIFIER  INDEX  CROSS-R 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

IIGpiauCIIIGlll 

Replacement 

Page  # 

E2 

1N4003 

3-32 

E3 

1N40O4 

E4 

1N4004 

3-32 

E6 

1N4nflS 

1 1  V'+UUJ 

3-32 

E8 

1N400fi 

3-32 

E10 

1N4007 

3-32 

EASD83-4 

MBR3045PT 

3-117 

ED3100 

1N4001 

3-32 

ED3101 

1N4002 

3-32 

ED3102 

1N4003 

3-32 

ED3104 

1N4004 

3-32 

ED3106 

1N4005 

3-32 

3-32 

E03110 

1N4007 

3-32 

ED8307 

MR1?fifi 

3-12 

E08310 

MR1T7fi 
ivin  i oi  o 

"3-17 

EFR5A 

MIIRCS05 

EFR5B 

MURC810 

EFR5C 

MURC815 

EFR5D 

MURC820 

EFR8A 

MURC1505 

— 

EFR8B 

MURC1510 

— 

EFR8C 

MURC1515 

— 

EFR8D 

MURC1520 

— 

EGP10A 

MUR105 

IV  1  KJ  1  1  1  \J\J 

3-244 

EGP10B 

MIIR110 

ivi \j  1 1  i  i  u 

3-244 

EGP10C 

MIIR11S 

EGP10D 

MUR120 

3-244 

EGP20A 

Ml  HMDS 
iviunHUJ 

3-249 

EGP20B 

MIIR4in 

tviun'T  i u 

3-249 

EGP20C 

MIIR41S 

3-249 

EGP20D 

MUR420 

3-249 

EGP30A 

MUR405 

3-249 

EGP30B 

MUR410 

3-249 

EGP30C 

MUR415 

3-249 

EGP30D 

MUR420 

3-249 

FGPSOA 

3-249 

FGPSOR 

MIJR410 

3-249 

EGP50C 

MUR415 

3-249 

EGP500 

MUR420 

3-249 

EM501 

1N4002 

3-32 

EM502 

1N4003 

3-32 

FM'SOI 

l_IVlvAAJ 

1N4004 

3-32 

EM504 

1N4004 

3-32 

EM505 

1N4005 

3-32 

EM506 

1N4005 

3-32 

EM508 

1N4006 

3-32 

EM510 

1N4007 

3-32 

ER1 

1N4001 

ER2 

1N4935 

3-34 

ER4 

1N4936 

3-34 

ER6 

1N4937 

3-34 

ER11 

1N4002 

3-32 

ER21 

1N4003 

3-32 

ER31 

1N4004 

3-32 

ER41 

1N4004 

3-32 

ER51 

1N4005 

3-32 

ER61 

1N4005 

3-32 

ER81 

1N4006 

3-32 

ER181 

1N4001 

3-32 

'These  devices  are  manufactured  by  Motorola  but 
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Motorola 

Industry 

Direct 

Similar 

Part  NiimhRr 
rait  numuai 

Renlarnmfint 

Replacement 

royc  ft 

FR18? 
en  io£ 

1N4002 

FR183 
en  loo 

1N4003 

XV 

ER184 

1N4004 

XV 

ER185 

1N4005 

3-32 

ER186 

1N4006 

3-32 

ER187 

1N4007 

3-32 

ER2000 

MR501 

3-172 

ER2001 

MR501 

3-172 

ER2002 

MR502 

3-172 

ER2003 

MR504 

3-172 

ER2004 

MR504 

3-172 

ER2005 

MR506 

3-172 

FR200fi 

ivinouu 

3-172 

FRAPP 

C.F. 

ERA34 

C.F. 

ERA38 

C.F. 

ERA81 

injo  iy 

3-46 

ERA82 

C.F. 

ERA83 

C.F. 

ERA84 

C.F. 

_ 

ERA91 

C.F. 

— 

ERB06 

C.F. 

— 

ERB24C 

MR814-16 

— 

ERB24D 

C.F. 

— 

FRR9R 

C.F 

FRRPftP. 

C  f 
\j.r. 

ERB29 

C.F. 

ERB35 

MI1R1?(1 

3-244 

ERB38 

C.F. 

ERB43 

C.F. 

ERB44 

1N4Q1'v7 

3-34 

ERB81 

C.F. 

ERB84 

C.F. 



ERB91 

MUR120 

3-244 

ERB93 

C.F. 

— 

ERC06 

C.F. 

— 

ERC20 

C.F. 

ERC24 

XXi 

ERC25 

C.F. 

C.F 

ERC35 

C.F. 

FRP18 

Ml  IR140-1fifl 
iviun  I4U^  lou 

XOM 

FRP47 

r  F 

ERC62 

MBR1040 

ERC80 

MBR740 

— 

ERC81 

C.F. 



ERC84 

C.F. 

— 

ERC90 

MUR820 

3-256 

ERC91 

MIIR4?f) 

3-249 

ERD07 

C.F. 

ERD24.74 

MR1^7fi 

3-17 

ERD27.77 

C.F. 

ERD28 

C.F. 

ERD29 

C.F. 

ERD33 

C.F. 

ERD75 

1N3899-3901 

3-22 

ERD80 

MRR'VWIPT 
ivfDnou4ur  i 

ERD81 

1N5828 

3-59 

ERE24.74 

1N3899-3903 

MR1386 

3-22 

ERE75 

1N3909-11 

3-27 

1-17 
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Motorola 
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Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

ERE81 

1N5834 

ERG24.74 

0_07 

ERG75 

IVI  no  l\r£. 

q  om 

IU 

FRR81  A 

MRRfifUn 
IVIonoUW 

FSAR82-4 

MRR1M£iPT 
IVIDn  I040U  I 

o-  IU  I 

FQART* 

Ml 

IVIUnO£U 

FSARft? 

LunUUL 

MRR74H 

ESAB85 

C.F. 

ESAB92 

MUR820 

3-256 

ESAC25 

C.F. 



ESAC31 

C.F. 



ESAC33 

MUR1520 

3-262 

Ml  infton 
ivi  u  notu 

FSAC75 

C.F 

r  f 

Vj.r. 

ESAC82 

MRRKW) 

FQAPR3 

P  F 

FQAPRS 

P  F 

u.r. 

C  F 

ESAC92 

MUR1520 

3-262 

ESAC93 

MUR3020PT 

3-275 

ESAD25 

C.F. 

ESAD33 

C.F. 

ESAD33 

MUR3040PT 

3-275 

F9An75 

P  F 

\j.r. 

ESAD81 

MRR'VWHPT 

ESAD83 

P  F 
u.r. 

ESAD85 

P  F 
u.r. 

ESAD92 

C.F. 

ESM980-100 

MIIR151fl 
iviun  u  iu 

ESM980-200 

Ml  IRISPfl 

ESM980-300 

MUR1530 

3-262 

ESM980-400 

MUR1540 

3-262 

F1 

1N4934 

3-24 

F2 

1N4935 

3-24 

F3 

1N4004 

3-32 

F4 

F5 

F6 

0_QO 

F8 

1N4006 

9_oo 

F10 

1N4007 

■j-dc 

F12100B 

MR113f] 
ivin  i  iou 

T.91C 

o-£  to 

FE1A 

Ml  IR1HS 

iviun  I  u J 

X.OAA 

FE1B 

MUR110 

3-244 

FE1C 

MUR115 

3-244 

FE1D 

MUR120 

3-244 

FE2A 

MUR405 

3-249 

FE2B 

MUR410 

3-249 

FE2C 

iviurm  iu 

0_0/10. 

FE2D 

MIIR49fl 

1.0  AQ 

FE3A 

Ml  IR4/1R 
IVI  U  n*H)0 

0_0>1Q 

FE3B 

Ml  IR41fi 
IVIUnH  IU 

FE3C 

Ml  IR41R 
iviun*t  i  j 

0.9,10. 

FE3D 

Ml  IR42D 
IVI  U  nHcU 

FE5A 

Ml  IR4AS 

IVI  U  n*iU3 

FE5B 

MUR410 

3-249 

FE5C 

MUR415 

3-249 

FE5D 

MUR420 

3-249 

FE6A 

MUR405 

3-249 

FE6B 

MUR410 

3-249 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

FE6C 

Ml  ID/11  R 

o-^4y 

mi  ID/ion 
IVIUn4^U 

0  OACi 

FE8A 

IVIUMoUO 

j-*:ob 

FE8B 

Ml  IRAK"! 
IVI  U  no  I U 

o-£Ob 

FE8C 

Ml  IRftm 

ivi  u  no  i  o 

o-<:oo 

FE8D 

Ml  IRR9H 

i>iiob 

FE8F 

Ml  IRft'Vl 
MUnOOU 

■>£lOO 

FE8G 

MUR840 

3-256 

FE16A 

MUR1605CT 

3-267 

FE16B 

MUR1610CT 

3-267 

FE16C 

MUR1615CT 

3-267 

FE16D 

MUR1620CT 

3-267 

FE16F 

mi  irip.Ompt 

MUM  IboUO  1 

o-t:b/ 

FE16G 

Ml  iRic^nrT 
MUM  ID4UU  1 

Q-COJ 

FEP16AT 

Ml  IDIKn^rT 
MUM  IDUOU  1 

1  QC7 
■>COf 

FEP16BT 

Ml  iQicinrT 
MUMtDlUL'  1 

o-^b/ 

FEP16CT 

Ml  ID1C1CPT 
MUM  tOlOU  I 

j-^b/ 

FEP16DT 

Ml  IDICOnPT 

MUM  Ib^UL  1 

3-267 

FEP16FT 

Ml  ID-IC/lnPT 

MUM  ID4UU  1 

3-267 

FEP16GT 

MUR1640CT 

3-267 

FEP16HT 

MUR1660CT 

3-267 

FEP16JT 

MUR1660CT 

3-267 

FES8AT 

MUR805 

3-256 

FES8BT 

MUR810 

3-256 

FES8CT 

Ml  IDEJ1 R 
rVIUMO  ID 

o-cDO 

FES8DT 

IV  ja  i  iDQOn 
MUMoYU 

1  ICC 

FES8FT 

Ml  IDQ/IH 
MUMtWU 

*3  Ota; 

rcoou i 

Ml  \DQACi 

MUHo4U 

0  occ 

rcaon  i 

MUnobU 

o  occ 
o-^ob 

FPCQ  IT 

i it  i  nocn 

MUnobU 

3-256 

FF^IRAT 
rco  iom  i 

MUnlbUo 

0  oco 

FES16BT 

Ml  IRI^m 
ivi un  u  iu 

FES16CT 

MUR1515 

3-262 

FES16DT 

MUR1520 

3-262 

FES16FT 

MUR1540 

3-262 

FES16GT 

MUR1540 

3-262 

FFQIfiHT 
rco  ion  i 

MUnlouU 

Q  OCO 

FFQ1fi.IT 
rco  idj  i 

Ml  ID1 CCD 

3-262 

FR061 

0  Oyl 
Q-cA 

FR061L 

I IV  4300 

0  1A 

FR062 

FRflfi9l 

0  0/1 

FRI¥\3 
rnuDu 

1N4935 

3-34 

FR063L 

1N4935 

3-34 

FR064 

1N4936 

3-34 

FR065 

1N4937 

3-34 

FR065L 

1N4936 

3-34 

FR065L 

1N4937 

3-34 

FR1 

1  M  ACi'iA 

1N4934 

3-34 

FR9 

lN4yoo 

0  OA 

FR9. 
rnJ 

IN4936 

3-34 

FR4 

IN 493b 

3-34 

FRfi 
rnO 

1N4937 

3-34 

FRim 

rn  iu  i 

ii**tyoo 

3-34 

FR1ft9 
rn  IUt 

1M4Q^4 

3-34 

FR103 

1N4935 

3-34 

FR104 

1N4936 

FR105 

1N4937 

3-34 

FR251 

MR850 

3-197 

FR252 

MR851 

3-197 

1-18 
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Motorola 

Motorola 

Industry 

uirect 

similar 

Dirt  Uninhar 

ran  Numoer 

Replacement 

Replacement 

rage  # 

FR253 

MR852 

3-197 

FR254 

MR854 

3-197 

FR255 

MR856 

3-197 

FR301 

MR850 

3-197 

FR302 

MR851 

3-197 

FR303 

MR852 

3-197 

FR304 

MR854 

3-197 

rnoUD 

IVI  nOOU 

j-iy/ 

FR601 

MR820 

3-188 

FR602 

MR821 

3-188 

FR603 

MR822 

3-188 

FR604 

MR824 

3-188 

FR605 

MR826 

3-188 

FRM3205CC 

MUR3005PT 

3-275 

FRM3210CC 

MUR3010PT 

3-275 

FRM3215CC 

MUR3015PT 

3-275 

FRM3220CC 

MUR3020PT 

3-275 

FRP805 

MUR805 

3-256 

FRP810 

MUR810 

3-256 

rnro  ID 

IVIUno  10 

3-256 

FRP820 

MUR820 

3-256 

FRP1605CC 

MUR1605CT 

3-267 

FRP1610CC 

MUR1610CT 

3-267 

FRP1615CC 

MUR1615CT 

3-267 

FRP1620CC 

MUR1620CT 

3-267 

FST120 

MBR12050CT 

3-141 

FST121 

MBR12040CT 

— 

FST160 

M8R20045CT 

3-145 

FST200 

MBR20050CT 

3-145 

FST201 

MBR20040CT 

— 

FST1240 

MBR1540CT 

— 

rol  \t:QD 

MRR1£/tRPT 

MDn  lytjLi  1 

3-101 

FST1250 

C.F. 

FST1540 

MBR1540CT 

FST1545 

MBR1545CT 

3-101 

FST1550 

C.F. 

FST2040 

MBR2040CT 

— 

FST2045 

MBR2045CT 

3-105 

FST2050 

MBR2050CT 

— 

FST3040 

MBR2540CT 

— 

FST3045 

MBR2545CT 

3-105 

FST3050 

C.F. 

— 

FST6035 

MBR12035CT 

3-141 

FST6040 

MRRIPfUOTT 

FST6045 

MBR12045CT 

3-141 

FST6050 

MBR12050CT 

3-141 

FST16035 

MBR20035CT 

3-145 

FST16040 

MBR20040CT 



FST16045 

MBR20M5CT 

3-145 

FST16050 

MBR20050CT 

3-145 

FST20035 

MBR20035CT 

3-145 

FST20040 

MBR20040CT 

— 

FST20045 

MBR20045CT 

3-145 

FST20050 

MBR20050CT 

3-145 

FST30035 

MBR30035CT 

3-147 

FST30040 

MBR30040CT 

FST30045 

MBR30045CT 

3-147 

FST30050 

MBR30050CT 

3-147 

G1 

1N4002 

3-32 

G1A 

1N5391 

3-40 

Mntnrnla 

llluusil  y 

Direct 

Similar 

Part  Unmhar 
ran  nuinuci 

Ranlaramant 

Ranliramant 

Pant  M 

nys  n 

G1B 

1N5392 

3-40 

G1D 

1N5393 

3-40 

G1G 

1N5395 

3-40 

G1J 

1N5397 

3-40 

G1K 

1N5398 

3-40 

G1M 

1N5399 

3-40 

G2A 

1N5391 

3-40 

G9R 

0-4U 

G2D 

1N5393 

3-40 

G2G 

1N5395 

3-40 

G2J 

1N5397 

3-40 

G2K 

1N5398 

3-40 

G2M 

1N5399 

3-40 

G3A 

MR500 

3-172 

G3B 

MR501 

3-172 

G3D 

MR502 

3-172 

G3F 

MR504 

3-172 

G3G 

MR504 

3-172 

G3H 

MR506 

3-172 

i 

ivi  now 

3-172 

G3K 

MR508 

3-172 

G3M 

MR510 

3-172 

G4A 

MR5O0 

3-172 

G4B 

MR501 

3-172 

G4D 

MR502 

3-172 

G4G 

MR504 

3-172 

G4J 

MR506 

3-172 

G4K 

MR508 

3-172 

G4M 

MR510 

3-172 

G6 

1N4005 

3-32 

G8 

1N4006 

3-32 

u  IU 

3-32 

G100A 

1N4001 

3-32 

G100B 

1N4002 

3-32 

G100D 

1N4003 

3-32 

G100F 

1N4004 

3-32 

G100G 

1N4004 

3-32 

G100H 

1N4005 

3-32 

G100J 

1N4005 

3-32 

G100K 

1N4006 

3-32 

G100M 

1N4O07 

3-32 

GER4001 

1N4001 

3-32 

GER4002 

1N4002 

3-32 

ll'i'HJUo 

3-32 

GER4004 

1N4004 

3-32 

GER4005 

1N4005 

3-32 

GER4006 

1N4006 

3-32 

GER4007 

1N4007 

3-32 

GI500 

MR500 

3-172 

GI501 

MR501 

3-172 

GI502 

MR502 

3-172 

GI504 

MR504 

3-172 

GI506 

MR506 

3-172 

GI508 

MR508 

3-172 

GI510 

MR510 

3-172 

GI750 

MR750 

3-178 

MR751 

3-178 

GI752 

MR752 

3-178 

GI754 

MR754 

3-178 

GI756 

MR756 

3-178 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Replacement 

Replacement 
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GI758 

MR758 



GI810 

MR810 

3-182 

GI811 

MR811 

3-182 

GI812 

MR812 

3-182 

GI814 

MR814 

3-182 

GI816 

MR816 

3-182 

61817 

MR817 

3-182 

61819 

MR818 

3-182 

GI820 

MR820 

3-188 

GI821 

MR821 

3-188 

GI822 

MR822 

3-188 

GI824 

MR824 

3-188 

GI826 

MR826 

3-188 

GI850 

MR850 

3-197 

GI851 

MR851 

3-197 

GI852 

MR852 

3-197 

GI854 

MR854 

3-197 

GI856 

MR856 

3-197 

GI910 

MR910 

GI911 

MR911 

— 

GI912 

MR912 

— 

GI914 

MR914 

— 

GI916 

MR916 

— 

GI917 

MR917 

— 

GI918 

MR918 



GI1001 

MUR105 

3-244 

GI1002 

MUR110 

3-244 

GI1003 

MUR115 

3-244 

GI1004 

MUR120 

3-244 

GI1101 

MUR405 

3-249 

GI1102 

MUR410 

3-249 

GI1103 

MUR415 

3-249 

GI1104 

MUR420 

3-249 

GI1301 

MUR405 

3-249 

Gl  1 302 

MUR410 

3-249 

GI1303 

MUR415 

3-249 

GI1304 

MUR420 

3-249 

GI1401 

MUR805 

3-256 

GI1402 

MUR810 

3-256 

GI1403 

MUR815 

3-256 

GI1404 

MUR820 

3-256 

GI2401 

MUR1605CT 

3-267 

GI2402 

MUR1610CT 

3-267 

GI2403 

MUR1615CT 

3-267 

GI2404 

MUR1620CT 

3-267 

GI2500 

MR2500 

3-232 

GI2501 

MR2501 

3-232 

GI2502 

MR2502 

3-232 

GI2504 

MR2504 

3-232 

GI2506 

MR2506 

3-232 

GI2508 

MR2508 

3-232 

GI2510 

MR2510 

3-232 

GI5823 

1N5823 

3-54 

GI5824 

1N5824 

3-54 

GI5825 

1N5825 

3-54 

GIB2500 

MDA2500 

3-164 

GIB2501 

MDA2501 

3-164 

GIB2502 

MDA2502 

3-164 

GIB2504 

MDA2504 

3-164 

GIB2506 

M0A2506 

3-164 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  * 

GIB2508 

MDA3508 

3-168 

GIB2510 

MDA3510 

3-168 

GIB3500 

MOA3500 

3-168 

GIB3501 

MDA3501 

3-168 

GIB3502 

MDA3502 

3-168 

GIB3504 

MDA3504 

3-168 

GIB3506 

MDA3506 

3-168 

GIB3508 

MDA3508 

3-168 

GIB3510 

MDA3510 

3-168 

GP10A 

1N4001 

3-32 

GP10B 

1N4002 

3-32 

GP10D 

1N4003 

3-32 

GP10G 

1N40O4 

3-32 

GP10J 

1N4005 

3-32 

GP10K 

1N4006 

3-32 

GP10M 

1N4007 

3-32 

GP15A 

1N5391 

3-40 

GP15B 

1N5392 

3-40 

GP15D 

1N5393 

3-40 

GP15G 

1N5395 

3-40 

GP15J 

1N5397 

3-40 

GP15K 

1N5398 

3-40 

GP15M 

1N5399 

3-40 

GP20A 

1N5391 

3-40 

GP20B 

1N5392 

3-40 

GP20D 

1N5393 

3-40 

GP20G 

1N5395 

3-40 

GP20J 

1N5397 

3-40 

GP20K 

1N5398 

3-40 

GP20M 

1N5399 

3-40 

GP25A 

MR500 

3-172 

GP25B 

MR501 

3-172 

GP25D 

MR502 

3-172 

GP25G 

MR504 

3-172 

GP25J 

MR506 

3-172 

GP25K 

MR508 

3-172 

GP25M 

MR510 

3-172 

GP30A 

MR500 

3-172 

GP30B 

MR501 

3-172 

GP30D 

MR502 

3-172 

GP30G 

MR504 

3-172 

GP30J 

MR506 

3-172 

GP30K 

MR508 

3-172 

GP30M 

MR510 

3-172 

GP80A 

MUR805 

3-256 

GP80B 

MUR810 

3-256 

GP80D 

MUR820 

3-256 

GP80G 

MUR840 

3-256 

GP80J 

MUR860 

3-256 

GP80K 

MUR880 

3-256 

GP80M 

MR2410 

GPP1-A 

MURC105 

GPP1-B 

MURC110 

GPP1-D 

MURC120 

GPP1-G 

MURC140 

- 

GPP1-J 

MURC160 

GPP1-K 

MURC180 

GPP1-M 

MURC1100 

GPP5-A 

MURC805 

GPP5-B 

MURC810 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 
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Direct 
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Replacement 
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Part  Numhdr 

i  oil  nuniUvi 

Replacement 

Replacement 

Page  # 

GPP5-D 

MIIRCR?". 

IYI  UFIUUlU 

HRdOO 
nntuu 

3-44 

Urrj-U 

MiiRrft4n 

iviunuo*+u 

nnouu 

IIN 

3-44 

urrO-J 

Ml  IRPftfifl 

IVIUnUOOU 

nnr  luu 

fVlnOOl 

3-197 

PPP'vK 

MllRPftftfl 

HRFPOfl 
nnrtuu 

MRAR9 
IVI  nOOti 

3-197 

GR1 

1N4934 

nnrmu 

MRHM 

3-197 

unc 

1N4935 

o  04 

nnrouu 

IVInoJD 

3-197 

GR4 

0  0/ 

IRfWtQQ  R 

3-22 

GR6 

1N4937 

3-34 

IRD3900R 

1N3900,R 

3-22 

H800 

1N4006 

3-32 

IRD3901.R 

1N3901.R 

3-22 

H1000 

1N4007 

3-32 

IRD3902.R 

1N3902.R 

3-22 

HB50 

MR501 

3-172 

IRD3903.R 

1N3903.R 

3-22 

HB100 

MR501 

3-172 

IRD3909.R 

1N3909.R 

3-22 

HB200 

ivinjuc 

3-172 

iRn39in  r 

iu,  n 

3-22 

MRSTM 

IVinjU4 

9-179 

IRn^QH  R 
i nuo3 1  i ,n 

1N^Q11  R 
i ivof  I  i,n 

3-22 

HB400 

MR^Al 

3-179 
0-  1 1  c. 

IRn?Q19  R 
i  nuois  i  c.,  n 

3-22 

mDJUU 

ivinouo 

o- 1 IC 

IRfTVin  R 
i  nuo3 1  o,n 

IN  Of  10,  n 

3-22 

HRfiOO 

1  IUUUU 

MRSOfi 

3-172 

I  I  JJU  I  1 

1N5817 

3-46 

nDOlAJ 

MRRAR 
ivmouo 

3-179 

Or  I  /  C 

1  1  O  JO  1  o 

1 IM  DO  10 

3-46 

HB1000 

IVII  w  IU 

3-172 

I  t  \J\JV  1  u 

1N5819 

3-46 

HC67 

1N4001 

3-32 

ITS5823 

1N5823 

3-54 

HC68 

1N4002 

3-32 

ITS5824 

1N5824 

3-54 

HC69 

1N4003 

3-32 

ITS5825 

1N5825 

3-54 

HC70 

1N4004 

3-32 

J05 

1N5391 

3-40 

HC71 

1N4005 

3-32 

J1 

1N5392 

3-40 

WP79 
Fluff c 

iM/innc 
1N4UUD 

9  99 
OrOtL 

J2 

3-40 

WP70 

1M>lfliY7 

1N4UU/ 

9  99 

J4 

1N5395 

3-40 

Lironn 
nuouu 

1M/I700 

i  oo 

J6 

INIWQ? 

II'IOOJ/ 

3-40 

up  cm 

1F\M790 

9_93 

J8 

1N5398 

3-40 

ntn  IU  I 

mi  iDini; 

J10 

1N5399 

3-40 

ntn  lUc 

mi  idi in 
MUn  1  IU 

0  0/1/1 

«3-£44 

KBC301 

C.F. 

UCDIflO 

MtnlUo 

Ml  I D 1 on 
MUn  VU 

KBC90? 

HER104 

MUR130 

3-244 

KBC304 

C.F. 



HER105 

MUR140 

3-244 

KBC501 

C.F. 

— 

HER151 

MUR105 

3-244 

KBC502 

C.F. 

— 

HER152 

MUR110 

3-244 

KBC504 

C.F. 

— 

HER153 

MUR120 

3-244 

KBC3005 

C.F. 

— 

HFR1M 
ncn  iv>t 

Ml  |R1Qn 
IVIUrl  loU 

9-944 

^buouul 

L.r. 

ncn  i  jq 

Ml  IR14H 
IVIUn  \HV 

9-944 

KBrUUu 

Ur. 

ncnou  i 

Ml  IR40S 

iviuntuj 

9-94Q 

KBP01 

O.r. 

1  (JUL 

MIIR41D 

ivi uiit  i u 

3-249 

r  f 

U.r. 

HFR90?, 

ivi  un^tLU 

3-249 

r  F 

u.r. 

HER304 

MUR43fi 

IVIVJIltiJU 

3-249 

r  F 

HER305 

MDR440 

IVI  \J  1  if  1U 

3-249 

k'RPHft 
r\DrUO 

r  f 

U.r, 

HER801 

MUR805 

3-256 

KBP10 

C.F. 

HER802 

MUR810 

3-256 

KBPC10-005 

MDA250O 

3-164 

HER803 

MUR820 

3-256 

KBPC10-01 

MDA2501 

3-164 

HER804 

MUR830 

3-256 

KBPC10-02 

MDA2502 

3-164 

HER805 

MUR840 

3-256 

KBPC10-04 

MDA2504 

3-164 

HFR-5 

1N4933 

3-34 

r\DrU  ILrUO 

o- 104 

HFR-10 

1N4934 

3-34 

r\DrU  llrUO 

IVIUAJOUO 

01  CO 

o-  loo 

HFR-150 

1N4935 

3-34 

k"RPPin-in 

r\DrU  IU-  IU 

^fln  a  ocm 

01  CO 
O-  IDo 

HFR-200 

1N4935 

3-34 

KRPP19  nn^ 

MUA^DUU 

HGR-5 

1N4001 

3-32 

r\oru  Ic  U  1 

Mn  AOKm 

0_1Cjt 

HGR-10 

1N4002 

3-32 

KRPP19  n.9 

lViUA<iDUi: 

O  1CX 

O-  IOT 

HGR-20 

1N4003 

3-32 

KRPP1?-ft4 

IvIUAtvAW 

0"  104 

HGR-30 

1N4004 

3-32 

KBPC12-06 

MDA2506 

3-164 

1M/KVW 
IIM'HAh 

0  oo 

i/Q  DP  1  o  no 
Kbrl/12-Uo 

MDA3508 

3-168 

HGR-60 

1N4005 

3-32 

KBPC12-10 

MDA3510 

3-168 

HR100 

1N5401 

3-44 

KBPC15-005 

MDA2500 

3-164 

HR200 

1N5402 

3-44 

KBPC15-01 

MDA2501 

3-164 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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KBPC15-02 

MDA2502 

3-164 

KBrt  15-04 

MDA2504 

3-164 

Kort  lb-Ub 

h  /I  \~\  A  ArAA 

MDA2506 

3-164 

KBPCIb-OB 

■  in  a  A r  An 

M0A3508 

3-168 

KBPC15-10 

MDA3510 

3-168 

KBrl.25-003 

MDA2500 

3-164 

KBPC25-01 

MDA2501 

3-164 

r\ur  utifuL 

j-  IM 

KBPC25-04 

MDA2504 

3-164 

KBPC25-06 

MDA2506 

3-164 

KBPC25-08 

MDA3508 

3-168 

KBPC25-10 

MOA3510 

3-168 

KBP03S-005 

MDA3500 

3-168 

KBPu  35-01 

MDA3501 

3-168 

KBP035-02 

MDA3502 

3-168 

KBPC35-04 

MDA3504 

3-168 

KBPC35-06 

MDA3506 

3-168 

KBP035-08 

M0A3508 

3-168 

i/no^oc  ha 

KBPC35-10 

M0A3510 

3-168 

KBU4A 

KBU4B 

C.F. 

KBU4D 

C.F. 

KBU4G 

C.F. 

KBU6A 

C.F. 

KBUbB 

C.F. 

— 

KBUbu 

C.F. 

— 

KBUbu 

C.F. , 

— 

Ml) 

1N4007 

3-32 

M9 

M2 

1N4O03 

3-32 

M4 

1N4004 

3-32 

Mb 

1N4005 

3-32 

M8 

^-99 
6-otL 

M67.A.B.C 

1N4001 

3-32 

M68,A.B,C 

1N4002 

3-32 

M69.A,B,C 

1N4003 

3-32 

M70,A,B,C 

1N4004 

3-32 

li-TH    A  D  P 

1N4005 

3-32 

M72,A,B,C 

1N4006 

3-32 

»ji"70  aha 

M73,A,B,C 

1N4007 

3-32 

M100A 

1N4001 

3-32 

M100B 

1N4002 

3-32 

M100D 

1N4003 

3-32 

M100F 

1N4004 

3-32 

M100G 

9  99 

M100H 

1N4005 

3-32 

M100J 

1N4005 

3-32 

M100K 

1N4006 

3-32 

M100M 

1N4007 

3-32 

M500,A,B,0 

1N4005 

3-32 

MB214 

1N4934 

3-34 

MD91C 

MB210 

1N4935 

3-34 

MB217 

1N4936 

3-34 

MB218 

1N4937 

3-34 

MB219 

1N4937 

3-34 

MB220 

MR817 

3-182 

MB221 

1N4934 

3-34 

MB222 

1N4935 

3-34 

MB224 

1N4936 

3-34 

MB225 

1N4937 

3-34 

MB226 

1N4937 

3-34 

•These  devices  are  manufactured  by  Motorola  but 


(Continued) 


Industry 
Part  Number 

Motorola 
Direct 
Replacement 

Motorola 
Similar 
Replacement 

Page  # 

MR99R 
IVID^lO 

MR501 

3-172 

MB229 

MR502 

3-172 

IVID^OU 

MR504 

3-172 

MB231 

MR504 

3-172 

MB232 

MR506 

3-172 

MB233 

MR506 

3-172 

MB23' 

MR508 

3-172 

MB235 

MnolU 

9  179 

MB236 

1N4002 

3-32 

MB237 

1N4O03 

3-32 

MB238 

1N4004 

3-32 

MB239 

1N4004 

3-32 

Md<ihU 

1N4005 

3-32 

1N4005 

3-32 

1N4006 

3-32 

MB243 

1N4007 

3-32 

MB244 

1N4002 

3-32 

MB245 

1N4003 

3-32 

MB246 

1N4004 

3-32 

MB247 

6-62 

MB248 

1N4005 

3-32 

MB249 

1N/Q05 

3-32 

MB250 

1N400fi 

3-32 

MB251 

1N4007 

TOO 

MBnUoU 

MBR030 

3-87 

MdMLKhJ 

MBR040 

3-87 

MDD1 1KD 

MBnl  lor 

MBR115P 

3-46 

MBR120P 

MBR120P 

3-46 

MBR130P 

MBR130P 

3-46 

MBR140P 

MBR140P 

3-46 

MBR320 

MBR320 

3-89 

MBR320M 

IVlDnoiiUlvl 

MBR320P 

MBR320P 

3-50 

MBR330 

MBR330 

3-89 

MBR330M 

MBR330M 

MBR330P 

MBR330P 

I VI LJ 1  ItASU! 

3-50 

IViBnJ4U 

MBR340 

3-89 

MBH34UM 

MBR340M 

— 

MBH34ur 

MBR340P 

3-50 

MBR350 

MBR350 

3-89 

MBR360 

MBR360 

3-89 

MBR735 

MBR735 

3-93 

MBR745 

MBR745 

3-93 

MBR1035 

3-95 

MBR1045 

MBR1045 

9-0^ 

MBR1060 

MBRIOfiO 

1 V 1  U 1 1  1  \J\AJ 

9-QQ 

MBR1070 

M BR 1070 

9-QQ 

MBR1080 

MBRIOfiO 

9_QQ 

MBR1520 

— 

MBR1530 

— 

MBR1535CT 

3-101 

MBR1540 

MBR1540 

— 

MBR1545CT 

MBR1545CT 

3-101 

MBR1635 

MBR1635 

3-103 

MBR1645 

MBR1645 

3-103 

MBR2035CT 

MBR2035CT 

3-105 

MBR2045CT 

MBR2045CT 

3-105 

MBR2060CT 

MBR2060CT 

3-109 

MBR2070CT 

MBR2070CT 

3-109 

MBR2080CT 

MBR2080CT 

3-109 

-  Consult  Factory. 
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MBR2090CT 

MBR2090CT 

3-109 

MBR2520 

MBR2520 

MBR2530 

MBR2530 

MBR2540 

MBR2540 

MBR2535CT 

MBR2535CT 

3-111 

MBR2545CT 

MBR2545CT 

3-111 

MBR3020CT 

MBR3020CT 

3-113 

MBR3035CT 

MBR3035CT 

3-113 

MBR3035PT 

MBR3035PT 

3-117 

MBR3045CT 

MBR3045CT 

3-113 

MBR3045PT 

MBR3045PT 

3-117 

MBR3520 

MBR3520 

3-119 

MBR3535 

MBR3535 

3-119 

MBR3545,H,H1 

MBR3545,H,H1 

3-119 

MBR4020 

MBR4020 

MBR4030 

MBR4030 

MBR4040 

MBR4040 

MBR5825,H,H1 

MBR5825,H,H1 

MBR583lKm 

MBR583{h]h1 

MBR6035!b' 

MBR6035'  ' 

3-127 

MBR6035PF 

MBR6035PF 

MBR6045.B 

MBR6045 

3-127 

MBR6045,H,H1 

MBR6045,H,H1 

3-127 

MBR6045PF 

MBR6045PF 

— 

MBR6535 

MBR6535 

OH  O-l 
0-  lu  1 

MBR6545 

MBR6545 

MBR7520 

MBR7520 

MBR7530 

MBR7530 

MBR7535 

MBR7535 

3-135 

MBR7545 

MBR7545 

3-135 

MBR8035 

MBR8035 

10/ 

MBR8045 

MBR8045 

3-137 

MBR10100 

MBR10100 

3-99 

MBR12035CT 

MBR12035CT 

3-141 

MBR12045CT 

MBR12045CT 

3-141 

MBR12050CT 

MBR12050CT 

3-141 

MBR12060CT 

MBR12060CT 

3-141 

MBR20035CT 

MBR20035CT 

MBR20045CT 

MBR20045CT 

3-145 

MBR20050CT 

MBR20050CT 

If □ 

MBR20060CT 

MBR20060CT 

Cr  \HD 

MBR20100CT 

MBR20100CT 

<j-  iuy 

MBR30035CT 

MBR30035CT 

14/ 

MBR30045CT 

MBR30045CT 

3-147 

MBRL030/040 

MBRL030/040 

MDA100A 

MDA100A 

— 

MDA101A 

M0A101A 

— 

M0A102A 

MDA102A 



MDA104A 

MDAW4A 

MDA106A 

MDA106A 

MDA108A 

MDAK18A 

MDA110A 

MDA110A 

MDA200A 

MDA200A 

IVI  L/rlt-v/UrA 

MDA201A 

MDA201A 

MDA202A 

MDA202A 

IVI  UnLULH 

MDA204A 

MDA204A 

- 

MDA206A 

MDA206A 

MDA208A 

MDA208A 

MDA210A 

MDA210A 

MDA920A1 

MDA920A1 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

i  ago  TT 

MDA920A2 

MDA920A2 

MDA920A3 

MDA920A3 

MDA920A4 

MDA920A4 

MDA920A6 

MDA920A6 

MDA920A7 

MDA920A7 

M0A920A8 

MDA920A8 

MDA920A9 

MDA920A9 

MDA970A1 

MDA970A1 

— 

MDA970A2 

MDA970A2 

— 

MDA970A3 

MDA970A3 

— 

MDA970A5 

MDA970A5 

— 

h  h  r\  a  c\~ir\  a 

MDA970A6 

MDA970A6 

— 

MDA980-1 

MDA980-1 

MDA980-2 

MDA980-2 

MDA980-3 
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•These  devices  are  manufactured,  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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nL  I  Otl 

1N5392 

3-40 

Rl  1^ 
nL  I  30 

1N5393 

3-40 

Rl  1Rd 

nL  ICH 

1N5395 

o  An 
3-4U 

RL155 

1N5397 

3-40 

RL156 

1N5398 

3-40 

RL157 

1N5399 

3-40 

RL251 

1N5400 

3-44 

RL252 

1N5401 

3-44 

RL253 

1N5402 

3-44 

RL254 

1N5404 

3-44 

RL255 

1N5406 

3-44 

Rl  9G£ 

1N5407 

Rl  9^7 

1N5408 

rm  rnnR 

1N4933 

J-J4 

RMPA-IA 
niviuu  IU 

1N4934 

3-34 

RMC020 

1N4935 

3-34 

RMC040 

1N4936 

3-34 

RMC060 

1N4937 

3-34 

RMC080 

MR817 

3-182 

RMC100 

MR818 

3-182 

RP300A 

MR850 

3-188 

RP300B 

MR851 

3-188 

RP300D 

MR852 

3-188 

HrJUUb 

MnOD*! 

3-188 

MR856 

3-188 

DDOAAl/ 

MDQ17 

Mriyl  / 

nnoivii  a 

MR918 

— 

RT05 

1N3889 

3-17 

RT10 

1N3890 

3-17 

RT20 

1N3891 

3-17 

RT30 

1N3892 

3-17 

RT40 

1N3893 

3-17 

RT60 

MR1376 

3-17 

RUD810 

MUR1610CT 

3-267 

RUD815 

MUR1615CT 

3-267 

RUD820 

MUR1620CT 

3-267 

RUR805 

MUR805 

3-256 

RUR810 

MUR810 

3-256 

RUR815 

MUR815 

3-256 

available  -  Consult  Factory. 
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RUR820 

MUR820 

3-256 

RURD805 

MUR1605CT 

3-267 

RURD810 

MUR1610CT 

3-267 

RURD815 

MUR1615CT 

3-267 

RURD820 

MUR1620CT 

3-267 

RURD1610 

MUR3010PT 

3-274 

RURD1615 

MUR3015PT 

3-274 

HUHUIb^U 

MUKotMJP  1 

3- (1/4 

SOF 

MR818 

3-182 

SOM 

1N4007 

3-32 

S1A1F 

1N4934 

3-34 

S1A2F 

1N4935 

3-34 

S1A3F 

1N4936 

3-34 

S1A4F 

1N4936 

3-34 

S1A5F 

1N4937 

3-34 

S1A10F 

MR818 

3-182 

S1A12F 

SPECIAL 

— 

S1ABF 

MR817 

3-182 

S1AGF 

1N4937 

3-34 

S2F 

1N4935 

3-34 

S2M 

1  Merino 

S3A1 

1N5401 

3-44 

S3A1F 

i  vi  no  j  i 

3-197 

S3A2 

1N5402 

3-44 

S3A2F 

MR852 

3-197 

S3A3 

1N5403 

3-44 

S3A3F 

MR854 

3-197 

S3A4 

1N5404 

3-44 

S3A4F 

MR854 

3-197 

S3A5 

1N5405 

3-44 

S3A5F 

MR856 

3-197 

C5AG 

odAb 

1N5406 

3-44 

S3A6F 

MRRSfi 

3-197 

S3A7 

ivmouo 

S3A8 

MRRflR 
ivinjuo 

3-172 

S3A8F 

MR917 

S3A9 

MR510 

3-172 

S3A10 

MR510 

3-172 

S3A10F 

MR918 

— 

S3A12F 

SPECIAL 

— 

S3A025 

1N5400 

3-44 

S4F 

1N4936 

3-34 

S4M 

1N4004 

3-32 

CCA  1 

MR501 

3-172 

S5A1F 

MR821/MR8S1 

3-188 

S5A2 

MR502 

3-172 

S5A2F 

3-188 

S5A3 

MR504 

3-172 

S5A3F 

MR824/MR854 

3-188 

S5A4 

MR504 

3-172 

S5A4F 

MR824/MR854 

3-188 

S5A5 

MR506 

3-172 

S5A5F 

MR826/MR856 

3-188 

S5A6 

MR506 

3-172 

S5A6F 

MR826/MR856 

3-188 

S5A8 

MR508 

3-172 

S5A8F 

MR917 

S5A10 

MR510 

3-172 

S5A10F 

MR918 

S5A12F 

SPECIAL 

m  morula 

mului  Ola 

inuusiry 

flirort 

Similar 

Pari  Uiinkar 

ran  numoer 

Danlaramdnt 
nOfJIBCofliHllI 

Donlipamiint 

nopiaLuniorii 

rags  tt 

S5A025 

MR500 

3-172 

S6A1 

MR751 

3-178 

S6A2 

MR752 

3-178 

S6A3 

MR754 

3-178 

S6A4 

MR754 

3-178 

S6A5 

MR756 

3-178 

S6A6 

MR756 

3-178 

OOHO 

MD7CQ 

Mn/ao 

S6A10 

MR760 

S6F 

1N4937 

3-34 

S6M 

1N4005 

3-32 

S8F 

MR817 

3-182 

S8M 

1N4006 

3-32 

S25A1 

1N1184 

— 

S25A3 

1N1187 

— 

S25A4 

1N1188 

— 

S25A05 

1N1183 

— 

S25A6 

1N1190 

— 

S25A8 

1N3766 

— 

coc  a  in 

1N3768 

S40A1 

1N11&1A 
I IV I I04H 

S40A2 

in  i  tooM 

S40A3 

I IV  I  10/ H 

S40A4 

1N11R8A 

S40A5 

1N1189A 

— 

S40A6 

1N1190 

— 

S40A8 

1N3766 

— 

S40A10 

1N3768 

— 

S1010 

1N4002 

3-32 

S1020 

1N4003 

3-32 

S1030 

1N4004 

3-32 

blU4U 

1N4004 

3-32 

S1050 

1N4005 

3-32 

S1060 

S1070 

1N4006 

3-32 

S1080 

1N4006 

3-32 

S1090 

1N4007 

3-32 

S10100 

1N4007 

3-32 

S-3A1 

MR501 

3-172 

S-3A2 

MR502 

3-172 

S-3A3 

MR504 

3-172 

S-3A4 

MR504 

3-172 

S-3A5 

MR506 

3-172 

C  QAC 

MR506 

3-172 

S-3A8 

MRSOR 

3-172 

S-3A10 

MRSW 
ivi n j  iu 

3-172 

S-5A1 

MR751 

3-178 

S-5A2 

MR752 

3-178 

S-5A3 

MR754 

3-178 

S-5A4 

MR754 

3-178 

S-5A5 

MR756 

3-178 

S-5A6 

MR756 

3-178 

SB120 

1N5817 

3-46 

SB130 

1N5818 

3-46 

SB140 

1N5819 

3-46 

SB150 

MBR150 

3-82 

SB160 

MBR160 

3-82 

SB320 

MBR320 

3-89 

SB330 

MBR330 

3-89 

SB340 

MBR340 

3-89 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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SB350 

MBR350 

3-89 

SB360 

MBR360 

3-89 

SB520 

1N5823 

3-54 

SB530 

1N5824 

3-54 

SB540 

1N5825 

3-54 

SB820 

MBR735 

3-93 

SB830 

MBR735 

3-93 

SB840 

MBR745 

3-93 

SB845 

MDD7-1C 

lvlonY4D 

o-yo 

ObOOU 

IVIDn  IUOU 

o  no 

o-yy 

ObOOU 

MRR 

IVIDn  IUOU 

o-yy 

CRQQH 

bbooU 

o.r. 

SB1020 

MBR1035 

3-93 

SB1035 

MBR1035 

3-93 

SB1040 

MBR1045 

3-93 

SB1045 

MBR1045 

3-93 

SB1620 

MBR1535CT 

3-101 

SB1630 

MBR1535CT 

3-101 

SB1640 

MBR1645CT 

— 

SB1650 

SPECIAL 

—  I 

CD-I  CCD 

CpCpiAl 

ortL-IML 

CD 1  CO A 

U.r. 

MHROflQCPT 

MDnoUouO  I 

3-113 

bbolloU 

IvlDnoUoOL.  I 

3-113 

SB3040 

MBR3045CT 

3-113 

SB3045 

MBR3045CT 

3-113 

SBP1020T 

MBR1520CT 

— 

SBP1030T 

MBR1535CT 

3-101 

SBP1035T 

MBR1535CT 

3-101 

SBP1040T 

MBR1545CT 

3-101 

SBP1045T 

MBR1545CT 

3-101 

SBP1620T 

MBR1520CT 

CQDIGTnT 

ODrlDoU 1 

IVIDn  IDoOU  1 

O-101 

CDD1C3CT 

MDn  IDouU  1 

3-101 

CDD1C/ImT 

bbrlo4U  I 

(Vfon  1 

3-101 

bBFlMol 

MDQ-ICJCpT 

Mon  1D4DU 1 

3-101 

SBP1650T 

C.F. 

— 

SBP1660T 

C.F. 

— 

SBR1040 

MBR1040 

— 

SBR1045 

MBR1045 

3-95 

SBR1050 

MBR1050 

— 

SBR1640 

MBR1640 

— 

SBR1645 

MBR1645 

3-103 

SBR1650 

C.F. 

— 

CP  QQCAH 

IVlDnOOW 

IVIDnoCHO 

o-i  iy 

bbnoobU 

U.r. 

bb noU9U 

IVIDnOWU 

SBR8045 

MBR8045 

3-137 

SBR8050 

C.F. 

— 

SBS520T 

MBR735 

3-93 

SBS530T 

MBR735 

3-93 

SBS535T 

MBR735 

3-93 

SBS540T 

MBR745 

3-93 

SBS545T 

MBR745 

3-93 

SBS820T 

MBR735 

3-93 

SBS830T 

MBR735 

3-93 

SBS835T 

MBR735 

3-93 

SBS840T 

MBR745 

3-93 

SBS845T 

MBR745 

3-93 

(Continued) 
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SBS850T 

MBR1060 

3-90 

SBS860T 

MBR1060 

3-90 

SBS1020T 

MBR1020 

— 

SBS1030T 

MBR1035 

3-95 

SBS1035T 

MBR1035 

3-95 

SBS1040T 

MBR1045 

3-95 

SBS1045T 

MBR1045 

3-95 

SBS1620T 

MBR1635 

3-103 

bbb  lOOUl 

MDn  I OOD 

O-  IUO 

CRC1COCT 

obb  IDoDI 

Ivlbn  IOOO 

o-  IUO 

obo  ID4U  1 

ivlbn  ioho 

O-  IUO 

ODO  ID40  1 

IVIDn  IOHO 

0-  IUO 

SBT3040 

MBR3040CT 

— 

SBT3045 

MBR3045CT 

3-113 

SBT3050 

C.F. 

— 

SCH120 

1C5817 

— 

SCH130 

1C5818 

— 

SCH140 

1C5819 

— 

SCH150 

MBRC150 

— 

SCH160 

MBRC160 

— 

bUHJ4U 

SCH360 

MBRC360 

— 

SCH520 

1C5823 

— 

SCH530 

1C5824 

— 

SCH540 

1C5825 

— 

SCH550 

MBRC1050 

— 

SCH560 

MBRC1060 

— 

SCH1020 

MBRC1035 

— 

SCH1030 

MBRC1035 

— 

OL.H1040 

MdHL  1U4U 

oLHlUOO 

Mbnt  lUoU 

bLHluoU 

MBnClUbU 

SD1 

1N40O2 

SD2 

1N4003 

J  32 

SD4 

1N4004 

3-32 

SD05 

1N4001 

3-32 

SD6 

1N4005 

3-32 

SD8 

1N4006 

3-32 

SD31 

MBR3545 

3-119 

SD32 

MBR3545 

3-119 

SD41 

SD41 

3-72 

oUol 

cnci 
bUol 

3-76 

cn7i 

Mbn/D^j 

O-IOJ 

OUitL 

MRR7^m 
Mbn/040 

O-loO 

oVtD 

Mbn/040 

3-135 

SD241 

S0241 

3-113 

SEN105 

1N4001 

3-32 

SEN105FR 

1N4933 

3-34 

SEN110 

1N4002 

3-32 

SEN110FR 

1N4934 

3-34 

SEN 120 

1N4003 

3-32 

SEN120FR 

1N4936 

3-34 

SEN130 

1N4004 

3-32 

SEN140 

1N4004 

3-32 

SEN140FR 

1N4936 

3-34 

SEN150 

1N4005 

3-32 

SEN150FR 

1N4937 

3-34 

1-29 
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SEN160 

1N4005 

3-32 

SEN160FR 

1N4937 

3-34 

SEN180 

1N4006 

3-32 

SEN205 

MR501 

3-172 

SEN205FR 

MR850 

3-197 

SEN210 

MR501 

3-172 

SEN210FR 

MR851 

3-197 

SEN220FR 

MR852 

3-197 

SEN230FR 

MR854 

3-197 

SEN240 

MR504 

3-172 

SEN240FR 

MR854 

3-197 

SEN250FR 

MR856 

3-197 

SEN260 

MR506 

3-172 

SEN260FR 

MR856 

3-197 

SEN280 

MR508 

3-172 

SEN300 

MR504 

3-172 

SEN305 

MR501 

3-172 

SEN305FR 

MR850 

3-197 

otNo  IU 

3-172 

SEN310FR 

MR851 

3-197 

SEN320 

MR502 

3-172 

SEN320FR 

MR852 

3-197 

SEN330FR 

MR  854 

3-197 

SEN340 

MR504 

3-172 

SEN340FR 

MR854 

3-197 

SEN350 

MR506 

3-172 

SEN350FR 

MR856 

3-197 

SEN360 

MR506 

3-172 

SEN360FR 

MR856 

3-197 

SEN380 

MR508 

3-172 

bbNIlUU 

1N4007 

SFN2100 

MR510 

3-172 

MRS10 

3-172 

SES5001 

MUR105 

3-244 

Ml  JR1 10 

3-244 

SES5003 

MUR115 

3-244 

SES5301 

MUR405 

3-249 

SES5302 

MUR410 

3-249 

SES5303 

MUR415 

3-249 

SES5401 

MUR805 

3-256 

SES5401C 

MUR1605CT 

3-267 

SES5402 

MUR810 

3-256 

SES5402C 

MUR1610CT 

Ol-OJHUO 

MIIR815 

iviunu  I  O 

3-256 

SFS5403C 

MUR161SCT 

3-267 

3-256 

MUR1620CT 

3-267 

SES5501 

MUR1505 

3-262 

SES5502 

MUR1510 

3-262 

SES5503 

MUR1515 

3-262 

SES5504 

MUR1520 

3-262 

SES5601C 

SPECIAL 

— 

SES5602C 

SPECIAL 

— 

SES5603C 

SPECIAL 

SES5701 

MUR2505 

3-272 

SES5702 

MUR2510 

3-272 

SES5703 

MUR2515 

3-272 

SES5801 

MUR5005 

3-279 

SES5802 

MUR5010 

3-279 

"These  devices  are  manufactured  by  Motorola  but  no  data 
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SES5803 

MUR5015 

3-279 

SGR100 

1N4002 

3-32 

SGR200A 

1N4003 

3-32 

SGR400A 

1N4004 

3-32 

SGR600A 

1N4005 

3-32 

SGR800A 

1N4006 

3-32 

SGR1000A 

1N4007 

3-32 

SI-1A 

MR501 

3-172 

SI-2A 

MR502 

3-172 

SI-3A 

MR504 

3-172 

SI-4A 

MR5fU 

Or\lc 

SI-5A 

ivinow 

SI-6A 

MR506 

3-172 

SI-8A 

MR508 

3-172 

SI-10A 

MR508 

3-172 

SI-50E 

1N4001 

3-32 

SI-100E 

1N4002 

3-32 

SI-200E 

1N4003 

3-32 

SI-300E 

1N4004 

3-32 

SI-400E 

1N4004 

3-32 

SI-500F 

iN4nns 

3-32 

SI-fiOOF 

1N40ffi 

3-32 

1N4006 

3-32 

1N4007 

SI1 

1N5392 

3-40 

SI2 

1N5393 

SI3 

1N5394 

— 

SI4 

1N5395 

3-40 

SI5 

1N5396 

— 

SI6 

1N5397 

3-40 

SI7 

1N5398 

3-40 

SI8 

1N5398 

3-40 

OI3 

■(MCOQQ 

iNDoyy 

Ql-in 
Ol  IU 

CIQ1 
ol  J  I 

o- 1  iy 

otoc 

IVIDnoOW 

i>  i  iy 

SI71 

MBR7545 

3-135 

SI72 

MBR7540 

3-135 

SI231 

MBR3045CT 

3-113 

SI232 

MBR3040CT 

— 

SL3 

MR1123 

— 

SL5 

MR1125 

— 

SL8 

MR1128 

3-215 

SL10 

MR1130 

3-215 

SL50 

MRiion 

3-215 

SL91 

3-32 

SL92 

1 1  *HUUO 

3-32 

SL93 

IIM4Ulrt 

3-32 

SL100 

MR1121 

3-215 

SL200 

MR1122 

3-215 

SL300 

MR1123 

— 

SL400 

MR1124 

3-215 

SL500 

MR1125 

— 

SL600 

MR1126 

3-215 

SL608 

1N4006 

3-32 

SL610 

1N4007 

3-32 

SL708 

1N4006 

3-32 

SL710 

1N4007 

3-32 

SL800 

MR1128 

3-215 

SL800X 

MR1128 

3-215 

available  —  Consult  Factory. 
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S1 1000 

MR1130 

3-215 

SI  1000X 

MR1130 

3-215 

SI  AS191 

JLnJ  17  1 

MR501 

3-172 

OLnJ  1  TO 

MRSfll 

3-172 

SLA5199 

MRS02 

IVI 1  \\AJC 

3-172 

SLA5200 

v^i— not- w 

MR  504 

3-172 

SLA5201 

MR506 

3-172 

SLA-11 

1N4O01 

3-32 

SLA-12 

1N4002 

3-32 

SLA-13 

1N4003 

3-32 

SLA-14 

1N4004 

3-32 

SLA-15 

1N4004 

3-32 

SLA-16 

1N4005 

3-32 

SLA-17 

1N4005 

3-32 

SLA-18 

3-32 

SLA-19 

1N4007 

3-32 

SLA-21 

MR501 

3-172 

SLA-22 

MR501 

3-172 

SLA-23 

MR502 

3-172 

SLA-24 

MR504 

3-172 

SLA-25 

MR504 

3-172 

SLA-26 

MR506 

3-172 

SLA-27 

MR506 

3-172 

SLA-28 

MR508 

3-172 

SLA-29 

MR  51(1 

SPA25 

IVIUrtCJU  1 

O^  1 04 

SPB25 

IVI  Ur\c. \J\JL. 

3-164 

SPC25 

■Ir  ids 

SPD25 

3-164 

SR102 

MRR1P0 

SR103 

MBR130 

z 

SR104 

MBR140 

— 

SR105 

MBR150 

3-82 

SR106 

MBR160 

3-82 

SR302 

MBR320 

3-89 

SR303 

MBR330 

3-89 

SR304 

MRR14D 

SR305 

MRRWI 

IVIDnoJU 

SR306 

MRRTfifl 

SR710 

SPFflAI 

Or  CUIML 

SR710F 

R710X 

SR711 

SPFPIAI 

SR711F 

R711X 

SR712 

SPECIAL 

— 

SR712F 

R712X 

— 

SR713 

SPECIAL 

— 

SR713F 

R714X 

— 

SR714 

SPECIAL 

— 

SR714F 

R714X 

SR716 

SPFCIAL 

OT  LulnL 

SR716F 

SPFPIAI 

or  CUIML 

SR802 

MRR735 

3-93 

SR803 

MRR71S 

o-aj 

SR804 

MBR740 

IV! Ul  W  *TV 

SR1002 

MBR1035 

3-95 

SR1003 

MRRinSS 

3-95 

SR1004 

MBR1040 

SR1005 

MBR1050 

SR1006 

MBR1060 

3-99 

SR1602 

MBR1535CT 

3-101 
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Motorola 
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Direct 

Similar 
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Replacement 

Replacement 

Page  # 

SR1603 

MBR1535CT 

3-101 

SR1604 

MBR1540CT 

SR2462 

1N4004 

3-32 

1N4O02 

3-32 

SR3S1? 

\J  1         1  c 

1N4001 

3-32 

SR3946 

1N4005 

3-32 

SR5005 

MR5005 

3-240 

SR5010 

MR5010 

3-240 

SR5020 

MR5020 

3-240 

SR5030 

MR5030 

3-240 

SR5040 

MR5040 

3-240 

SR6134 

1N4003 

3-32 

OnDOtlO 

1N4001 

3-32 

onuooj 

1N4003 

3-32 

SRR404 

1N400R 

1 1  VT\AAJ 

3-32 

1N4002 

3-32 

SRRSfiQ 
onrxxja 

1N4004 

3-32 

SR6592 

1N4006 

3-32 

SR6593 

1N4007 

3-32 

SRP100A 

1N4933 

3-34 

SRP100B 

1N4934 

3-34 

SRP1000 

1N4935 

3-34 

SRP100G 

1N4936 

3-34 

SRP100J 

1N4937 

3-34 

SRPT00A 
onr  ouum 

MR850 

3-197 

CRpqnriR 
onrouuD 

MR851 

3-197 

onrouuu 

MRRW 

3-197 

onr  ouiaj 

MR854 

3-197 

onrouuj 

MR856 

3-197 

SRPfiOOA 

MRR70 

3-188 

SRP600B 

MR821 

3-188 

SRP600D 

MR822 

3-188 

SRP600G 

MR824 

3-188 

SRP600J 

MR826 

3-188 

SRS105 

1N4001 

3-32 

SRS110 

1N4002 

3-32 

ono 

3-32 

ono  itu 

1N4004 

XV 
o*ot 

ono  iou 

XV 

ono  iou 

XV 

onotuo 

ivmou  l 

XM0 

OvxOC  IU 

MR501 

3-172 

SRS220 

MR502 

3-172 

SRS240 

MR504 

3-172 

SRS260 

MR506 

3-172 

SRS280 

MR508 

3-172 

SRS305 

MR501 

3-172 

SRS310 

MR501 

3-172 

SRS'f  0 

MRSIP 

3-172 

onooou 

3-172 

SRS380 
onooou 

MR508 

3-172 

SRSunn 

ono  1 1  uu 

1N4007 

3-32 

SRS2100 

*-JI  \\JC  IUU 

MRS10 

ivirw  iu 

3-172 

onoo  \\AJ 

ivi  n  j  i  u 

3-172 

SRSFR105 

1N4933 

3-34 

SRSFR110 

1N4934 

3-34 

SRSFR120 

1N4935 

3-34 

SRSFR140 

1N4936 

3-34 

SRSFR150 

1N4937 

3-34 

SRSFR160 

1N4937 

3-34 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Direct 
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Replacement 
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SRSFR180 

MR817 

3-182 

T3901 

SPECIAL 

— 

SRSFR205 

MR850 

3-197 

T3902 

SPECIAL 

— 

SRSFR210 

MR851 

3-197 

T3903 

SPECIAL 

— 

SRSFR220 

MR852 

3-197 

T3909 

SPECIAL 

— 

SRSFR230 

MR854 

3-197 

T3910 

SPECIAL 

— 

SRSFR240 

MR854 

3-197 

T3911 

SPECIAL 

— 

SRSFR250 

MR856 

3-197 

T3912 

SPECIAL 

— 

SRSFR260 

MR856 

3-197 

T3913 

SPECIAL 

bnornoUO 

MDQtV) 

MntJOU 

3-197 

I  Au 

1M4/V11 

CDCED11A. 

Mnooi 

3-197 

ta  m 
I A1U 

\rm\We: 

o-oc 

onornodU 

Mnooi: 

3-197 

CDCCDOOn 

bnbrrwxJU 

MnoM 

3-197 

TA  AH 

I A4U 

SRSFR340 

MR854 

3-197 

TA50 

1N4001 

3-32 

SRSFR350 

MR856 

3-197 

TA60 

1N4005 

3-32 

SRSFR360 

MR856 

3-197 

TA80 

1N4006 

3-32 

SRSFR1100 

MR818 

3-182 

TA100 

1N4007 

3-32 

ST2FR10P 

1N3890 

3-17 

TA200 

1N4003 

3-32 

ST2FR20P 

1N3891 

3-17 

TA300 

1N4004 

3-32 

ST2FR30P 

1N3892 

— 

TA400 

1N4004 

3-32 

ST2FR40P 

1N3893 

3-17 

TA500 

1N4005 

3-32 

b I ^rnoUr 

Mnlo/u 

— 

TA600 

1N4005 

3-32 

b I4rn lUr 

MDQC1 

3-205 

TA800 

1N4006 

3-32 

b  1 4rn£?ur 

MHoo2 

3-205 

TA1000 

1N4O07 

3-32 

bl4rno0r 

MR864 

3-205 

TA9225A 

MUR1510 

3-262 

ST4FR40P 

MR864 

3-205 

TA9225B 

MUR1515 

3-262 

ST4FR60P 

MR866 

3-205 

TA9225C 

MUR1520 

3-262 

ST210E 

1N3209 

3-5 

TFR105 

1N3879 

3-12 

ST210P 

MR1121 

3-215 

TFR110 

1N3880 

3-12 

ST220E 

1N3210 

3-5 

TFR120 

1N3881 

3-12 

ST220P 

MR1122 

3-215 

TFR140 

1N3883 

3-12 

ST230E 

1N3211 

3-5 

TFR305 

1N3879 

3-12 

ST230P 

MR1123 

— 

TFR310 

1N3880 

3-12 

bl<:4Ub 

\NSZ\<L 

3-5 

TFR320 

1N3881 

3-12 

MR1124 

3-215 

TFR340 

1N3883 

3-12 

\NStL\i 

TFR605 

1N3879 

3-12 

CTOCT1D 

MR1125 

— 

TFR610 

1N3880 

3-12 

ST260E 

1N3214 

3-5 

TFR620 

1N3881 

3-12 

ST260P 

MR1126 

3-215 

TFR640 

1N3883 

3-12 

ST280P 

MR1128 

3-215 

TFR1205 

1N3889 

3-17 

ST410P 

1N1184A 

_ 

TFR1210 

1N3890 

3-17 

ST420P 

1N1186A 



TFR1220 

1N3891 

3-17 

ST430P 

1N1187A 



TFR1240 

1N3893 

3-17 

ST440P 

1N1188A 

— 

TG4 

MUR140 

3-244 

ST450P 

1N1189A 

— 

TG6 

MUR160 

3-244 

b  [  4txJr 

1N1190A 

— 

TG8 

MUR180 

3-244 

PTHrvin 

MR1130 

3-215 

TG24 

MUR440 

3-249 

bvoUU 

MKjdO 

— 

TG26 

MUR460 

3-249 

C\/1(W1 

bvlUUU 

MR331 

TG28 

MUR480 

3-249 

T12A6F 

SPECIAL 

— 

TG84 

MUR840 

3-256 

T20A6F 

SPECIAL 



TG86 

MUR860 

3-256 

T30A6F 

SPECIAL 



TG88 

MUR880 

3-256 

T800 

1N400 

— 

TG284 

MUR1640CT 

3-267 

T1000 

1N4007 

3-32 

TG286 

MUR1660CT 

3-267 

T3889 

SPECIAL 



TG288 

MUR1680CT 

T3890 

SPECIAL 

— 

TIR101A 

SPECIAL 

— 

T3891 

SPECIAL 

TIR101B 

SPECIAL 

T3892 

SPECIAL 

TIR101C 

SPECIAL 

T3893 

SPECIAL 

TIR101D 

SPECIAL 

T3899 

SPECIAL 

TIR102A 
TIR102B 

SPECIAL 

T3900 

SPECIAL 

SPECIAL 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Motorola 
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Direct 

Clmllar 

similar 

Pari  Number 

Replacement 

Replacement 

Page  # 

TIR102C 

SPECIAL 

TIR102D 

c  nc^i  a  t 

bPtUAL 

TIR201A 

onrni  a  i 

TIR201B 

ODCPI A  1 

bPbUIAL 

TIR201C 

nnrn  a  i 

SPECIAL 

TIR201D 

bFbUAL 

— 

TIR202A 

SPECIAL 

SPFCIAI 

TIR202C 

SPECIAL 

TIR202D 

SPECIAL 

TK5 

1N4001 

3-32 

TK10 

1N4002 

3-32 

TK11 

A  ft  1  A(\TV\ 

1N4002 

3-32 

TK20 

1N4003 

3-32 

TK21 

4>n  AAO 

3-32 

TK30 

1N4004 

3-32 

TK40 

1N4004 

3-32 

TK41 

1N4004 

3-32 

TK50 

1N4005 

3-32 

1N4005 

3-32 

TK61 

1N4005 

3-32 

TKF5 

1N4933 

3-34 

TKF10 

1N4934 

3-34 

TKF20 

1N4935 

3-34 

TKF40 

1N4936 

TKF50 

1N4937 

TKF60 

1N4937 

TKF80 

MR817 

TKF100 

MR817 

3-182 

TM1 

1N1199B.MR1120 

TM2 

-i\i-4  -4  aa n  i  in  4  a  <-w\ 

1 N 1 199B.MR1120 

3-4 

I IVM 

3-4 

TM4 

1N1199B,MR1120 

3-4 

TM5 

1N1199B.MR1120 

3-4 

TM7 

1N1199b!mR1120 

3-4 

TM8 

1N1199B.MR1120 

3-4 

TM9 

1N1199B.MR1120 

LA 

TM11 

1N1200B.MR1121 

LA 

TM12 

1N1200B.MR1121 

LA 

TM13 

1N1200B.MR1121 

TM17 

1N1200B.MR1121 

TM18 

HftiWAAAr*  ftiri4  4  0-4 

1N1200B,MR1121 

TM19 

1N1200B.MR1121 

LA 

3-4 

TM22 

1N1202B.MR1122 

3-4 

TM23 

1N1202b!mR1122 

3-4 

TM24 

1N1202b]mR1122 

3-4 

TM27 

1N1202b!mR1122 

3-4 

TM28 

1N1202B.MR1122 

LA 

TM29 

1N1202B.MR1122 

LA 

TM31 

1N1204B.MR1123 

LA 

TM32 

1N1204B.MR1123 

TM33 

1N1204B.MR1123 

LA 

TM34 

1N1204B.MR1123 

LA 

TM37 

1N1204B.MR1123 

LA 

TM38 

1N1204B.MR1123 

3-4 

TM39 

1N1204B.MR1123 

LA 

TM41 

1N1204B.MR1124 

3-4 

TM42 

1N1204B.MR1124 

34 

TM43 

1N1204B.MR1124 

3-4 

Motorola 

UnlHrnla 

Motorola 

Industry 

UuBCI 

Clmllar 

olmHIr 

Part  Number 

Replacement 

Replacement 

Page  # 

TM44 

a  it  i  a  o  a  a  n  ft  *  n  A  A  A  A 

1N1204B,MR1124 

3-4 

TM47 

1N1204B,MR1124 

3-4 

TM48 

a  ft  i  a  nr\  a  n  nn^ii^ 

1N1204B.MR1124 

3-4 

TM49 

A  ft  1  A  OA  A  O  ft  J  D -1  H  A  >i 

1N1204B,MH1124 

3-4 

TM51 

a i, i  -4 nn/^n  ft  i  r%  a  a or 

1N1206B.MR1125 

3-4 

TM52 

1N1206BMR1 125 

3-4 

TM53 

a  ft  i  a  rt/vn  ft  ji  n  A  A  oc 

1N1206B.MR1125 

3-4 

TMfil 

Ml  t^UuO.lvin  I  \co 

■J-** 

TM62 

1N1206B.MR1126 

3-4 

TM63 

1N1206B.MR1126 

3-4 

TM64 

1N1206B.MR1126 

3-4 

TM65 

1N1206B.MR1126 

3-4 

TM66 

1N1206B,MR1126 

3-4 

TM67 

1N1206B,MR1126 

3-4 

TM68 

1N1206B.MR1126 

3-4 

TM69 

1N1206B.MR1126 

3-4 

TM74 

MR1128 

3-215 

TM75 

MR1128 

3-215 

TM76 

MR1128 

3-215 

TM7A 
I IVI  ( o 

Ivln  I  ico 

o-c  ID 

TM79 

MR1128 

3-215 

TM84 

MR1128 

3-215 

TM85 

MR1128 

3-215 

TM86 

MR1128 

3-215 

TM88 

MR1128 

3-215 

TM89 

MR1128 

3-215 

TM104 

ft i n  A  A  OA 

MR1130 

3-215 

TM105 

a  <n  a  a oa 

MR1130 

3-215 

TM106 

ft in  4 h oa 

MR1130 

3-215 

TR50 

4ftio  Ann 

1N248B 

TR53 

4  ft  1  A  A  AO  A 

1N1183A 

TR100 

TR103 

1N1184 

TR150 

1N250B 

TR151 

1N3210 

3-5 

TR152 

1N250B 

TR153 

1N1186A 

— 

TR200 

1N1194 

— 

TR203 

1N1188A 

— 

TR251 

1N3211 

3-5 

TR252 

1N3211 

3-5 

TR253 

A  hi  A  A  no  A 

1N1188A 

TR300 

1N3211 

3-5 

TR'Vll 
1  nOU  1 

IMTO1 1 
MiOt  1  1 

TR302 

1N3211 

3-5 

TR303 

1N1187 

TR351 

1N3212 

3-5 

TR352 

1N1196 

TR353 

1N1188A 

— 

TR400 

1N1196 

— 

TR401 

1N3212 

3-5 

TR402 

1N1196 

— 

TR403 

1N1188A 

— 

TR503 

1N1189 

— 

TR600 

1N1198 

TR601 

1N1198 

— 

TR602 

1N1198 

TR603 

1N1190 

TR1120 

MR1120 

3-215 

TR1121 

MR1121 

3-215 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available'—  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Willi  1 IOI 

Part  Number 

t  oil  nuiiiuui 

Rpnlaromnnt 

iiDpiaifDiiiciii 

Rftnlarpmfint 

MO|J  labDIIIDItl 

Page  # 

TR1122 

MR1122 

3-215 

TR1123 

1 1    a  a  on 

MR1123 

— 

TR1124 

MR1124 

3-215 

TR1125 

MR1125 

— 

TR1126 

i  tr\  a  a  n  n 

MR1126 

3-215 

TR1128 

i  MrtA  a  on 

MR1128 

3-215 

TR1130 

MR1130 

3-215 

1  DO 

O-OH 

TS5 

1N4933 

3-34 

TS10 

1N4934 

3-34 

TS20 

1N4935 

3-34 

TS40 

1N4936 

3-34 

TS50 

1N4937 

3-34 

TS60 

1N4937 

3-34 

TS80 

MR817 

3-182 

TS-1 

1N4002 

3-32 

TS-2 

1N4003 

3-32 

TS-4 

1N4004 

3-32 

TS-05 

1N4001 

3-32 

1  o  0 

TS-8 

1N4006 

3-32 

TSV 

1N4933 

3-34 

TW5 

1N4001 

3-32 

TW10 

1N4002 

3-32 

TW20 

1N4003 

3-32 

TW30 

1N4004 

3-32 

TW40 

1N40O4 

3-32 

TW50 

1N4005 

3-32 

TW60 

1N4005 

3-32 

TW80 

1N4006 

3-32 

TW100 

1N4007 

3-32 

Uto/Ul 

Ml  IR9Rfic. 
(VI U  nciJUD 

3-272 

UES702 

MUR2510 

3-272 

UES703 

MUR2515 

3-272 

UES704 

MUR2520 

3-272 

UES705 

MUR2530 

UES706 

MUR2540 

— 

UES801 

MUR7005 

3-281 

UES802 

MUR7010 

3-281 

UES803 

MUR7015 

3-281 

UES804 

MUR5020 

3-279 

UES805 

MUR5030 

— 

UES806 

1  it  inrn Ar\ 

MUR5040 

— 

Uto  IUU I 

MUn  IU3 

3-244 

UES1002 

MUR11Q 

3-244 

UES1003 

3-244 

UES1101 

MUR105 

3-244 

UES1102 

MUR110 

3-244 

UES1103 

MUR115 

3-244 

USE1104 

MUR120 

3-244 

USE1105 

MUR130 

3-244 

USE1106 

MUR140 

3-244 

UES1301 

MUR405 

3-249 

UES1302 

MUR410 

3-249 

UES1303 

MUR415 

3-249 

UES1304 

MUR420 

3-249 

UES1305 

MUR430 

3-249 

UES1306 

MUR440 

3-249 

UES1401 

MUR805 

3-256 

UES1402 

MUR810 

3-256 

mU(U(  Ulfl 

■noiaroiB 

inuusiry 

nirorl 

similar 

Pari  Unmhar 

ran  nuinuer 

DBfllgpamanl 

nepiacerneni 

nepiacement 

Page  # 

UES1403 

MUR815 

3-256 

UES1404 

MUR820 

3-256 

UES1420 

MUR860 

3-256 

UES1421 

MUR870 

3-256 

UES1422 

MUR880 

3-256 

UES1423 

MUR890 

3-256 

UES1501 

MUR1505 

3-262 

1  IPC  1£ft9 
Uto  IDUc 

UES1503 

MUR1515 

3-262 

UES1504 

MUR1520 

3-262 

UES2401 

MUR1605CT 

3-267 

UES2402 

MUR1610CT 

3-267 

UES2403 

MUR1615CT 

3-267 

UES2404 

MUR1620CT 

3-267 

UES2601 

■  ii  i n f\r\r\r- r\-r 

MUR3005PT 

3-274 

UES2602 

MUR3010PT 

3-274 

UES2603 

MUR3015PT 

3-274 

UES2604 

MUR3020PT 

3-274 

UES2605 

MUR3030PT 

3-274 

Uto2DU0 

MUnoWUrl 

3-274 

UF4001 

MUR105 

3-244 

UF4002 

M1IR110 

3-244 

UF4003 

MUR120 

3-244 

UF4004 

MUR140 

3-244 

UF5400 

MUR405 

3-249 

UF5401 

MUR410 

3-249 

UF5402 

MUR420 

3-249 

UF5403 

MUR430 

3-249 

UF5404 

MUR440 

3-249 

USD320C 

MBR3035CT 

3-117 

USD335C 

MBR3035CT 

3-117 

3-117 

USD420 

MBR3520 

3-119 

USD435 

MBR3535 

3-119 

USD445 

3-119 

USD520 

MBR8035 

3-137 

USD535 

MBR8035 

3-137 

USD545 

MBR8045 

3-137 

USD550 

MBR8050 

— 

USD620 

MBR735 

3-93 

USD620C 

MBR1535CT 

3-101 

USD635 

MBR735 

3-93 

USD635C 

MBR1535CT 

3-101 

UoU04U 

3-93 

USD640C 

MBR1545CT 

3-101 

USD645 

MBR74S 

3-93 

USD645C 

MBR1545CT 

3-101 

USD720 

MBRIftS 

IVIUI  1  IIAXJ 

USD720C 

MBR1535CT 

3-101 

USD735 

MBR1035 

3-95 

USD735C 

MBR1535CT 

3-101 

USD740 

MBR1040 

— 

USD740C 

MBR1545CT 

3-101 

US0745 

MBR1045 

3-95 

USD745C 

MBR1545CT 

3-101 

US0820 

MBR1635 

3-103 

USD835 

MBR1635 

3-103 

USD840 

MBR1640 

USD845 

MBR1645 

3-103 

USD920 

MBR1635 

3-103 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Motorola 
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Direct 

Similar 
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Replacement 

Replacement 

Page  # 

USD935 

MBR1635 

3-103 

USD940 

MBR1645 

3-103 

USD945 

MBR1645 

3-103 

USD1120 

MBR120 

— 

US01130 

MBR130 

— 

USD1140 

MBR140 

— 

UT111 

1N4001 

3-32 

UT112 

1N4002 

3-32 

i  iT-i-n 

U  1  1  1 J 

3-t> 

U  1  1  Iff 

1N4fWl 

3-32 

1N4(YV1 

I  WtUW 

3-32 

I IT117 

3-32 

UT118 

1N4005 

3-32 

UT119 

1N4006 

3-32 

UT211 

1N4004 

3-32 

UT212 

1N4004 

3-32 

UT213 

1N4004 

3-32 

UT214 

1N4005 

3-32 

UT215 

1N4005 

3-32 

UT225 

1N4005 

3-32 

I IT914 

1N4003 

3-32 

U  I  i-OO 

I iT9^fi 

U  I  col 

UT242 

1N4003 

3-32 

UT244 

1N4004 

3-32 

UT245 

1N4005 

3-32 

UT247 

1N4005 

3-32 

UT249 

1N4002 

3-32 

UT251 

1N4002 

3-32 

UT252 

1N4003 

3-32 

UT254 

1N4004 

3-32 

1  IT9^R 
U  1  cOO 

•y-oc. 

U  1  cDl 

U  1  <Z0o 

1M4TWY; 
IIM4UU0 

QOO 

1 IT9K1 

U  I  CD  I 

ivinju  i 

T-179 

J-  It  c. 

UT262 

MR502 

3-172 

UT264 

MR504 

3-172 

UT265 

MR506 

3-172 

UT267 

MR506 

3-172 

UT268 

MR508 

3-172 

UT338 

1N4005 

3-32 

UT347 

1N4007 

3-32 

UT361 

1N4006 

3-32 

U  1  OUc 

U  1  JOJ 

1Wd/Vl7 
IIMHUU/ 

-rJ/ 

U  1  ODM 

i  iT?nrfi 

U  1  £WJ 

MR501 

3-172 

UT2010 

MR501 

3-172 

UT2020 

MR502 

3-172 

UT2040 

MR504 

3-172 

UT2060 

MR506 

3-172 

UT3005 

MR501 

3-172 

UT3010 

MR501 

3-172 

UT3020 

MR502 

3-172 

UT3040 

MR504 

3-172 

UT3060 

MR506 

3-172 

UT4005 

MR501 

3-172 

UT4010 

MR501 

3-172 

UT4020 

MR502 

3-172 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

UT4040 

MR504 

3-172 

UT4060 

MR506 

3-172 

UTR01 

1N4933 

3-34 

UTR02 

1N4933 

3-34 

UTR10 

1N4934 

3-34 

UTR11 

1N4934 

3-34 

UTR12 

1N4934 

3-34 

UTR20 

lN4yoo 

3-34 

UTR21 

1N4935 

3-34 

UTR22 

1N4935 

3-34 

UTR30 

1N4936 

3-34 

UTR31 

1N4936 

3-34 

UTR32 

1N4936 

3-34 

UTR40 

1N4936 

3-34 

UTR41 

1N4936 

3-34 

UTR42 

1N4936 

3-34 

UTR50 

1N4937 

3-34 

UTR51 

1N4937 

3-34 

UTR52 

1N4937 

3-34 

UTR60 

1N4937 

3-34 

UTR61 

1N4937 

3-34 

UTR62 

1N4937 

3-34 

1 ITR230S 

MR850 

3-197 

U  1  nw  IU 

MR851 

3-197 

UTR2320 

MR852 

3-197 

UTR2340 

MR854 

3-197 

UTR2350 

MR856 

3-197 

UTR2360 

MR856 

3-197 

UTR3305 

MR850 

3-197 

UTR3310 

MR851 

3-197 

UTR3320 

MR852 

3-197 

UTR3340 

MR854 

3-197 

I  ITR'IWI 

MR856 

3-197 

1  ITRilWi 
U  1  rvtowj 

MR850 

3-197 

1  ITRiWin 
U  1  rVW  lu 

MR851 

1  ITR4.W) 

MR852 

3-197 

UTR4340 

MR854 

3-197 

UTR4350 

MR856 

3-197 

UTR4360 

MR856 

3-197 

UTX105 

1N4933 

3-34 

UTX110 

1N4934 

3-34 

UTX115 

1N4935 

3-34 

UTX120 

1N4935 

3-34 

UTX125 

1N4935 

3-34 

1  ITXPflS 

U  1  A£UJ 

1N4933 

3-34 

UTX210 

1N4934 

3-34 

UTX215 

1N4935 

3-34 

1N4935 

V14 

UTX225 

1N4935 

3-34 

UTX3105 

MR850 

3-197 

UTX3110 

MR851 

3-197 

UTX3115 

MR852 

3-197 

UTX3120 

MR852 

3-197 

UTX4105 

MR850 

3-197 

UTX4110 

MR851 

3-197 

UTX4115 

MR852 

3-197 

UTX4120 

MR852 

3-197 

V322 

1N5402 

3-44 

V324 

1N5404 

344 

V326 

1N5406 

344 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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RECTIFIER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Pari  Number 

Replacement 

Replacement 

Page  # 

VOJU 

IVI  nOUU 

3-172 

VOOUA 

IVI  nOJU 

0-1Q7 
Cr  13/ 

VOO  I 

IVInJU  1 

0-179 

V  OO  I A 

IVInOu  1 

0-1 Q7 

o-  iy/ 

VGOC 

MRRIT9 

ivinout 

0-179 

\/999Y 
VOO£A 

MRRR9 

ivinouc 

0-1 Q7 

j-  iy/ 

ivi  now 

0-179 

V334X 

MR854 

3-197 

V336 

MR506 

3-172 

V336X 

MR856 

3-197 

V338 

MR508 

3-172 

V342 

1N5402 

3-44 

\I1AA 

vCrrH 

IIM04U4 

\/0/4fi 

IIH04UD 

VjOU 

IVinOUU 

0-  I  it 

wocny 
VOOUA 

IVI  nOOU 

0-1 Q7 

o~  iy/ 

VOO  I 

ivi  nou  i 

9-179 
o-  I  ic. 

VOO  IA 

ivi  noo  i 

0-1 Q7 
Cr  iy/ 

V  oOc 

MRRft9 
ivi  nou£ 

0-179 

V352X 

MR852 

3-197 

V354 

MR504 

3-172 

V354X 

MR854 

3-197 

V356 

MR506 

3-172 

V356X 

MR856 

3-197 

\/9Rft 

MRRAfi 

ivinouo 

"3-179 
Cr  I  ic. 

\/cnn 
v  OUU 

MR09R 

ivi  noiio 

VDUU 

MR  09ft 

\/QAA 
VOUU 

MROOfl 

ivmoou 

wiono 

V  lUUU 

MR  091 
ivi  noo  I 

VoO  IU 

ivi  no  IU 

0-179 

VOOlU 

ivt  no  i  u 

0-179 
j- lid 

VHE205 

MUR105 

3-244 

VHE210 

MUR110 

3-244 

VHE215 

MUR115 

3-244 

VHE220 

MUR120 

3-244 

VHE605 

MUR405 

3-249 

v  n  cu  i  u 

Ml  IR410 
IVIUnH  I U 

0-940, 

VntOlO 

mi  iR^m 

IVIUn4  10 

Ml  IR49fl 
IVI  U  rSHcXJ 

0-94Q 

Vnt/U  I 

IvlUn^DUO 

0.979 
j-cic. 

WUC709 

vnt/ut 

mi  iD9t;in 

0-979 

Vnb/Uo 

Ml  I  DORIC 

MUnVO  lo 

9  979 

\IUC7(\A 

vnb/U4 

l\rtl  IDOKOn 

mUncDcV 

9  979 

VHE801 

MUR7005 

3-279 

VHE802 

MUR7010 

3-279 

VHE803 

MUR7015 

3-279 

VHE804 

MUR7020 

£-279 

VHE1401 

MUR805 

3-256 

\/uc  1/109 
Vnt  I4U£ 

Ml  IRA10 
IVI  U  no  I U 

J-tOO 

WHF1409. 
vnc  ihuo 

Ml  IRftm 

ivi  u  no  i  o 

0-cOO 

VnC  I4U4 

Ml  IRft9D 
ivi  u  notu 

O-<l00 

VHP  9,101 
v  n  ctw  i 

Ml  IRIfWPT 

IVI  U  n  1  OUOLi  1 

0-9R7 

wu  po/1  no 

Ml  IR1R10PT 

iviun  id  iuvj  i 

9_9fi7 

wuc9/i09 

IVI  U  n  1 D  1 OO  1 

T_9K7 
vJ-iiD/ 

Ml  IR1R90PT 
IVIUn  ID^UU  I 

1_9f;7 
a-cD/ 

VK048 

MDA3500 

3-168 

VK148 

MDA3501 

3-168 

VK248 

MDA3502 

3-168 

VK448 

MDA3604 

VK648 

MDA3506 

3-168 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

Wl/CMQ 
Vn.(HO 

MDA1S08 

IVI  U  r\OU\JU 

3-168 

VIV  IUmo 

IVIL/HOO  IU 

3-168 

\/l  (\AQ 

IVIUfAzUUU 

3-164 

VL148 

MnA9R01 
IvIUMflOU  I 

\/l  94A 

MDAPSQ? 

3-164 

\l\  A  AO. 

MDAPSfM 

lyiUr^COUH 

3-164 

\/l  fi^fl 
V  LDnO 

I VI  Ur\  CJ\AJ 

3-164 

VL848 

MDA2508 

3-164 

VL1048 

MDA2510 

3-164 

VSK12 

MBR1535CT 

3-101 

VSK13 

MBR1535CT 

3-101 

VSK14 

MBR1545CT 

3-101 

VOrxOc 

MRR0R4H 
IVIDn»X>4U 

WQk'/H 

vor\4 1 

JUH  I 

3-72 

Vo^O  I 

QnRi 
oUol 

3-76 

\/Qk"fi9 
Vof\Dt 

ivi  on  zoo 

3-93 

\/CI/K9 

IVlDrwoO 

VOfxD^ 

^flDD7/n 
IVlDn/^U 

MRR7R40 

3-135 

VSK120 

1N5817 

3-46 

VSK130 

1N5818 

3-45 

VSK140 

1N5819.MBR140P 

3-46 

VSK320 

MBR320 

3-89 

VSK330 

MBR330 

3-89 

wci/Q/in 

MtJno^U 

\/ci('c:9n 

VolNOtlU 

vo^Dou 

3-54 

Vor\v>+u 

3-54 

\/ci/Q9n 
vor\ytiu 

MIRRIHSPT 

3-101 

vorvyoo 

MRRIS.'WrT 
iviDn  i jouu  i 

3-101 

VOr\y4D 

MRRIMSPT 

3-101 

VSK1020 

MBR1035 

3-95 

VSK1035 

MBR1035 

3-95 

VSK1045 

MBR1045 

3-95 

VSK1520 

1N5829 

3-63 

VSK1530 

1N5830 

3-63 

IIXOOO  I 

\/Qk"9nno 
Vorv^uuo 

^flRR90^4nPT 

IVI  DntUVtlA/  I 

MRR9nn^nTT 

IVIDntUUOIAj  I 

J-  IHD 

\/C  1^9090 

MRR90QCPT 

V/QIOOOR 
VO^^lU0CI 

MRR9H9RPT 
IVIDncUOOVj  I 

IUO 

MRROO/lCpT 
IVIDn^UHOLi  1 

\/Q  1/9/190 
VOi\CitC\j 

MRRO^ORPT 

IVI  OniOOOU  1 

I  I  I 

VSK2435 

MBR2535CT 

3-111 

VSK2445 

MBR2545CT 

3-111 

VSK3020S 

MBR3535 

3-119 

VSK3020T 

MBR3035CT 

3-113 

VSK3030S 

MBR3535 

3-119 

V/CU"300r\T 

VoKoUoU  1 

MPDOTlQCiPT 
MDnoUOO^  1 

T_1 19 

o- 1  lo 

VSK3040S 

MBR3545 

3-119 

VSK3040T 

MBR3045CT 

3-113 

VSK4020 

1N5832 

3-68 

VSK4030 

1N5833 

3-68 

VSK4040 

1N5834 

3-68 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE 


Motorola 

Motorola 

Industry 

Direct 

Similar 

n.,i  h„_,l.. 

Part  Number 

Replacement 

Replacement 

Page  # 

.4T5.6,A,B 

5M5.6AZ,10,5 

— 

THRU 

THRU 

.4T12.A.B 

.5M12AZ.10.5 

— 

.4T6.8,A,B 

5M6.8Z.10,5 

— 

THRU 

THRU 

.4T110.A.B 

.5M110Z,10,5 

— 

4Z6.8D.10.5 

.5M6.8Z.10.5 

— 

TWRI  I 
I  nnu 

TWRI  I 
I  nnU 

4Z110D,10,5 

5M110Z.10.5 

.5M2.4ZS10.5 

.5M2.4AZ.10.5 

THRU 

THRU 

.5M110ZS10.5 

5M110Z,10,5 

.7JZ6.8,A,B,C,D 

1M6.8ZS, 10,5,1,2 

— 

THRU 

THRU 

7JZ200,A,B,C,D 

1M200ZS.10.5.1.2 

— 

7ZM6.8,A,B,C,D 

1M6.8ZS,  10,5, 1,2 

— 

THRU 

THRU 

7ZM200.A,B,C,D 

1M200ZS,  10,5, 1,2 

— 

.25T5.6.A 

,5M5.6Z10,5 

— 

TUDI  I 

I  HnU 

TUDI  1 

1  nnU 

.25T110,A 

.5Mt10Z10,5 

1  ^176  8  A  R  G  0 

M7G41-6  8A  R 

THRU 

THRU 

1.5JZ200.A.B.CD 

MZG41-200A,B 

1.5KE6.8.A 

1.5KE6.8.A 

— 

1.5KE7.5.A 

1.5KE7.5.A 

— 

1.5KE8.2.A 

1.5KE8.2.A 

— 

1  5KE9.1.A 

1.5KE9.1.A 

— 

1.5KE10.A 

1.5KE10.A 

— 

1.5KE11.A 

1.5KE11.A 

1.5KE12.A 

1.5KE12.A 

— 

l.jKt  lo.A 

1  C1/C1Q  A 

I.DKt  IJ,A 

1.5KE15.A 

1.5KE16A 

1  5KE16.A 

1.5KE18.A 

1  SKF18 A 

1.5KE20.A 

1.5KE20.A 

1.5KE22.A 

1.5KE22.A 

— 

1.5KE24.A 

1.5KE24.A 

— 

1.5KE27.A 

1.5KE27.A 

— 

1.5KE30.A 

1.5KE30.A 

— 

1.5KE33.A 

1.5KE33.A 

— 

1  5KE36.A 

1.5KE36.A 

— 

1.5KE39.A 

1.5KE39.A 

— 

1.bKb4o,A 

1.oKt43,A 

1  SKF47  A 

1  SKF47  A 

1  Wi1  A 

1  SKE^  A 

1  A 

1  SKFfi?  A 

1  SKFfi?  A 

1.5KE68.A 

1.5KE68.A 

— 

1.5KE75.A 

1.5KE75.A 

— 

1.5KE82.A 

1.5KE82.A 

— 

1.5KE91.A 

1.5KE91.A 

— 

1.5KE100.A 

1.5KE100.A 

— 

1  5KE110.A 

1.5KE110.A 

— 

1.5KE120.A 

1  5KE120.A 

1.5KE130.A 

15KE130.A 

_ 

1.5KE150.A 

1.5KE150.A 

1.5KE160.A 

1.5KE160.A 

1.5KE170.A 

15KE170.A 

1-5KE180.A 

1.5KE180.A 

"These  devices  are  manufactured  by  Motorola  but  no  i 
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Motorola 

Industry 

uirect 

Clmllar 

oimuar 

ran  Number 

Replacement 

Replacement 

Page  # 

1.5KE200.A 

1,5KE200,A 

1.5KE220 

1.5KE220 

1.5KE250 

1.5KE250 

— 

1.5R6.8.A.B 

MZG41-6.8A.B 

THRU 

THRU 

1.5R200,A,B 

MZG41-200A.B 

1.5Z6.8.A.B.C.D 

MZG41-6.8A.B 

THRU 

THRU 

1.5Z200,A,B,C,D 

MZG41-200A.B 



1.5Z6.8D.10.5 

1.5M6.8Z.10.5 

— 

THRU 

THRU 

1.5Z200D.10.5 

1.5M200Z.10.5 

— 

1/2R6,8,A,B 

.5M6.8Z.10.5 

THRU 

THRU 

1/2R110,A,B 

,5M110Z,10,5 

— 

1/4LZ2.2D.10.5 

5M2.2AZ10.5 

— 

1/4LZ6.8D.10.5 

5M6.8AZ10.5 

— 

1/4M2.4AZ10 

1/4M2.4AZ10 

2-4 

1/4M27AZ10 

1/4M2.7AZ10 

2-4 

1  /4Mo.UA£lU 

l  /4Mo.UAZ.lU 

9  A 

1/4M3.3AZ10 

1/4M3.3AZ10 

2-4 

1/4M3.6AZ10 

1/4M3.6AZ10 

2-4 

1/4M3.9AZ10 

1/4M3.9AZ10 

2-4 

1/4M4.3AZ10 

1/4M4.3AZ10 

2-4 

1/4M47AZ10 

1/4M47AZ10 

2-4 

1/4M5.1AZ10 

1/4M5.1AZ10 

2-4 

1/4M5.6AZ10 

1/4M5.6AZ10 

2-4 

1/4M6.2AZ10 

1/4M6.2AZ10 

2-4 

1/4M6.8AZ10 

1/4M6.8AZ10 

2-4 

1/4M7.5AZ10 

1/4M7.5AZ10 

2-4 

1/4M8.2AZ10 

1/4M8.2AZ10 

2-4 

1  MMO  1  A7m 

1/4M3.1AZ1U 

1/4M10AZ10 

1/4M10AZ10 

2-4 

1/4M11AZ10 

1/4M11AZ10 

2-4 

1/4M12AZ10 

1/4M12AZ10 

2-4 

1/4M13AZ10 

1/4M13AZ10 

2-4 

1/4M14AZ10 

1/4M14AZ10 

2-4 

1/4M15AZ10 

1/4M15AZ10 

2-4 

1/4M16AZ10 

1/4M16AZ10 

2-4 

1/4M17AZ10 

1/4M17AZ10 

2-4 

1/4M18AZ10 

1/4M18AZ10 

2-4 

1/4M19AZ10 

1/4M19AZ10 

2-4 

1/4M20AZ10 

1/4M20AZ10 

2-4 

O  A 

1/4M24AZ10 

1/4M24AZ10 

2-4 

1/4M25AZ10 

1/4M25AZ10 

2-4 

1/4M27AZ10 

1/4M27AZ10 

2-4 

1/4M30AZ10 

1/4M30AZ10 

2-4 

1/4M33AZ10 

1/4M33AZ10 

2-4 

1/4M36AZ10 

1/4M36AZ10 

2-4 

1/4M39AZ10 

1/4M39AZ10 

2-4 

1/4M43AZ10 

1/4M43AZ10 

2-4 

1/4M45AZ10 

1/4M45AZ10 

2-4 

1/4M47AZ10 

1/4M47AZ10 

2-4 

1/4M50AZ10 

1/4M50AZ10 

2-4 

1/4M52AZ10 

1/4M52AZ10 

2-4 

1/4M56AZ10 

1/4M56AZ10 

2-4 

1/4M62AZ10 

1/4M62AZ10 

2-4 

1/4M68AZ10 

1/4M68AZ10 

2-4 

1/4M75AZ10 

1/4M75AZ10 

2-4 

e  —  Consult  Factory. 
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Replacement 
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1  /  ^IVIUt-TAi.  IU 

2-4 

1  /4MQ1 A71D 

1  /4MQ1A710. 

1  /  *+IVI3  1  r\{_  IU 

2-4 

I  /  HIVI  IUUHZ.  IU 

1  /4MinoA7in 

I  /  HIVI  I  UUfAi.  IU 

2-4 

1  /  HIVI  1  U UL  1  U 

2-4 

1  /47R  fin  10  R 

5MR  871tl  5 

.•JlVIU.Ufc.  IU.-J 

THRU 

THRU 

1/4Z110D.10.5 

5M110Z105 



103.3.A.B 

1M3.3ZS.10.5 

— 

THRU 

THRU 

1D6.2.A.B 

1M6.2ZS,10,5 

— 

1D6.8.A.B 

1M68ZS.105 

— 

THRU 

THRU 

inonn  a  □ 

IUcuU,M,D 

1M9(Y179  m  r 

IIVIcUUi.0.  IU.J 

I  L/_  I  I UU  J 

1  IVI  1  1  Ui.JJ 

1 C/  \C\JU J 

imiswqr 

1  IVI  1  C-Vi-O-J 

1F7"nor)S 

1 1  '    1  J  U I J  J 

1M1WS5 

1  I VI  I  kJUt-O u 

1  Ci.  I*tUU  J 

1 1 VI  I  'TUi-vJU 

1F71S0DS 

1  I  /.  1  JUL/ J 

1M150ZS5 

1EZ160D5 

1M160ZS5 

1E2170D5 

1M170ZS5 

— 

1EZ180D5 

1M180ZS5 

— 

1EZ190D5 

1M190ZS5 

— 

1EZ200D5 

1M200ZS5 

— 

1M110ZS10 

1M110ZS10 

— 

I IVI  \OJi-0  IU 

I  IVI  1  cULO  IU 

1M  1^7^10 

1  IVI  lOUi-O  IU 

imi  wsin 

I  IVI  I  JUi.O  IU 

I  IVI  IQUZ.D  IU 

1 M 1 ^07^ 1 n 

I  IVI  I  OUi.O  I  u 

1  IVI  1  UUt-iJ  IU 

1M1fi07SlO 

1  IVI  1  UUi-iJ  IU 

1M1707S10 

1  IVI  1  /  Ui-O  IU 

1M1707S10 

1  IVI  If  ULu  1  U 

1  IVI  1  UUt-vJ  IU 

iMi8n7sm 

i  ivi  i  uulj  i  u 

1M200ZS10 

1M200ZS10 

1N370 

1N5221B 

— 

1N371 

1N5221A 

4-51 

1N372 

1N5225A 

4-51 

1N373 

1N5227A 

4-51 

1N374 

1N5229A 

4-51 

1N375 

1NR230A 

4-51 

1N376 

1NR233A 

4-51 

1N377 

1NR23RA 

4-51 

1 IVO/ 0 

I  IVOilOOM 

4-51 

1N379 

4-51 

1  IVOOU 

1 I  vO£HOr\ 

4-R1 

1N381 

1N5246A 

4-51 

1N382 

1N5249A 

4-51 

1N383 

1N5252A 

4-51 

1N384 

1N5255A 

4-51 

1N385 

1N5258A 

4-51 

1N386 

1N5260A 

4-51 

INTO? 

IIVOO/ 

1NR9R1A 
1 IV  J£0  IH 

4-R1 

1N430 

1N31RR 

I  IVO  I *W 

4-29 

1N43T1A 

1 1 V  4JUn 

1N3157 

4-29 

1N31R7A 

1 I1U  l\J(  M 

4-29 

1N465 

1NR973A 

1  li  •Jc-L.or\ 

4-R1 

1 NdfiRA 

1 1 1  *"tUOr\ 

1 IV  JiLilOD 

1N466 

1N5226A 

4-51 

1N466A 

1N5226B 

1N467 

1N5228B 

1N467A 

1N5228B 

1N468 

1N5230A 

4-51 

1N468A 

1N5230B 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N469 

1NR232B 

1N4R9A 

1 1  ItVJH 

1N5232B 

1N470 

1N5235B 

1 N470A 

1N5235B 

1N664 

1N5237A 

4-51 

1N665 

1N5242A 

4-51 

1N666 

1N5245B 

1N667 

1N5248A 

4-51 

1N668 

1N5251A 

4-51 

1N669 

1N5254A 

4-51 

1N670 

1N5266B 

— 

1N671 

1N5271A 

4-51 

1N672 

1W597RA 

1 1  <  <jc  i  un 

1N674 

1N5930A 

1 1 1  »Jt.iJUrA 

4-51 

1N675 

1N5934R 

1N702* 

IIV  /  U£ 

THRU 

THRU 

1N745 

MM/ 43 

1N702A-0* 

1N702A-0 

THRU 

THRU 

1N702A-9 

1N702A-9 

— 

1N703A-0* 

1N703A-0 

— 

THRU 

THRU 

1N703A-6 

1N703A-6 

— 

1N704A-0* 

1 11  /  U*rr\  U 

1N7n4A-fl 

IIV  /  U4n  U 

THRU 

THRU 

1N704A-5 

ill*  vrtn  \j 

1N704A-R 

Mil  U"-tr1  J 

1N705A-0* 

1N705A-0 

THRU 

THRU 

1N705A-8 

1N70RA-8 

Mli  UJn  U 

1N706A-0* 

1N706A-0 

THRU 

THRU 

1N706A-9 

1N706A-9 

— 

1N707A-0* 

1N707A-0 

— 

THRU 

THRU 

1N707A-7 

1N707A-7 

— 

1N746 

1N746 

4-4 

1N747 

1N747 

4-4 

1N748 

1N748 

4-4 

1N749 

1N749 

4-4 

1N750 

1N750 

4-4 

1N751 

1N751 

4-d 

1N752 

1N752 

4-4 

1N753 

1N753 

4-4 

1N754 

1N754 

4-4 

1N755 

1N755 

4-4 

1N756 

1N756 

4-4 

1N757 

1N757 

4-4 

1N758 

1N758 

4-4 

1N759 

1N759 

4-d 

1N7R1  -1  -9* 
I IV /  0  I ,  I,  c. 

1N7R1  -1  -9 

IIV/D  I ,- 

1N7R1-RQ* 
I IV  /  u  I  03 

1N7R1-RQ 
IIV  10  1-03 

1N7R9    1  0* 
IIV  /0*1, 

1M7R9  1  9 
liv \,-c 

liv / uo, 

1M7fi^  -1  -9  ^ 
IIV/OO,   I,  c.,  0 

1N764.-1* 

1N764.-1 



THRU 

THRU 

1N764.-4 

1N764.-4 

1N765.-1.-2* 

1N765.-1.-2 

1N766,-1.-2,-3* 

1N766.-1.-2.-3 

1N767.-1.-2 -3* 

1N767.- 1,-2.-3 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

motorola 

Industry 

Direct 

similar 

ran  NumDor 

Replacement 

Rep  I  ace  m  ent 

rage  # 

1N768,-1,-2,-3* 

1N768.-1.-2.-3 

1N769.-1* 

1N769.-1 

THRU 

THRU 

1N769.-4 

1N769.-4 

— 

1N816 

MZ2360 

4-115 

1N821 

1N821 

4-10 

1N821A 

1N821A 

4-10 

IN  0^0 

1M0OO 

a  m 

1N823A 

1N823A 

4-10 

1N825 

1N825 

4-10 

1N825A 

1N825A 

4-10 

1N826 

1N825 

4-10 

1N827 

1N827 

4-10 

1N827A 

1N827A 

4-10 

1N828 

1N827 

4-10 

1N829 

1N829 

4-10 

1N829A 

1N829A 

4-10 

1N935 

1N935 

4-13 

1N935A 

1N935A 

4-13 

4-  lo 

1N936 

1N936 

4-13 

1N936A 

1N936A 

4-13 

1N936B 

1N936B 

4-13 

1N937 

1N937 

4-13 

1N937A 

1N937A 

4-13 

1N937B 

1N937B 

4-13 

1N938 

1N938 

4-13 

1N938A 

1N938A 

4-13 

1N938B 

1N938B 

4-13 

1N939 

1N939 

4-13 

1N939A 

1N939A 

4-13 

1MOOOD 

1N941 

1N941 

4-17 

1N941A 

1N941A 

4-17 

1N941B 

1N941B 

4-17 

1N942 

1N942 

4-17 

1N942A 

1N942A 

4-17 

1N942B 

1N942B 

4-17 

1N943 

1N943 

4-17 

1N943A 

1N943A 

4-17 

1N943B 

1N943B 

4-17 

1N944 

1N944 

4-17 

1N944A 

1N944A 

4-17 

1MQA1R 
lNy44D 

INy44D 

d_17 
H-  1/ 

1N945 

1N945 

4-17 

1N945A 

1N945A 

4-17 

1N945B 

1N945B 

4-17 

1N957A 

1N957A 

4-4 

1N958A 

1N958A 

4-4 

1N959A 

1N959A 

4-4 

1N960A 

1N960A 

4-4 

1N961A 

1N961A 

4-4 

1N962A 

1N962A 

4-4 

1N963A 

1N963A 

4-4 

1N964A 

1N964A 

4-4 

1N965A 

1N965A 

4-4 

1  MQ££  A 

iiMyboA 

A  A 

4-4 

1N967A 

1N967A 

4-4 

THRU 

THRU 

1N975A 

1N975A 

4-4 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N976A 

1N976A 

4-4 

1N977A 

1N977A 

4-4 

1N978A 

1N978A 

4-4 

1N979A 

1N979A 

4-4 

1N980A 

1N980A 

4-4 

1N981A 

1N981A 

4-4 

1N982A 

1N982A 

4-4 

1WQOOA 

1MQOOA 

IIMyoon 

4-4 

1N984A 

1N984A 

4-4 

1N985A 

1N985A 

4-4 

1N986A 

1N986A 

4-4 

1N987A 

1N987A 

4-21 

1N988A 

1N988A 

4-21 

1N989A 

1N989A 

4-21 

1N990A 

1N990A 

4-21 

1N991A 

1N991A 

4-21 

1N992A 

1N992A 

4-21 

1N1313 

1N4102 

4-39 

1N1313A 

1N4102 

4-39 

1N1J14 

l/4IVuU.0£.lU 

A.0 

1N1314A 

1/4M10.5Z5 

4-2 

1N1315 

1/4M12.75Z10 

4-2 

1N1315A 

1/4M12.75Z5 

4-2 

1N1316 

1/4M15  75Z10 

4-2 

1N1316A 

1/4M15.75Z5 

4-2 

1N1317 

1N4113 

4-39 

1N1317A 

1N4113 

4-39 

1N1318 

1/4M23.5Z10 

4-2 

1N1318A 

1/4M23.5Z5 

4-2 

1N1319 

1/4M28.5Z10 

4-2 

1N1319A 

1  /4M28.5Z5 

4-2 

IN  \oc\i 

I  /4IVI04.0Z  IU 

A  9 
4-£ 

1N1320A 

1/4M34.5Z5 

4-2 

1N1321 

1/4M41Z10 

4-2 

1N1321A 

1/4M41Z5 

4-2 

1 N 1 322 

1/4M45.5Z1 

4-2 

1N1322A 

1  /4M48.5Z5 

4-2 

1N1323 

1/4M58Z10 

4-2 

1N1323A 

1/4M58Z5 

4-2 

1N1324 

1/4M71Z10 

4-2 

1N1324A 

1  /4M71Z5 

4-2 

1N1325 

1/4M87.5Z10 

4-2 

1N1325A 

1/4M87.5Z5 

4-2 

IN  lAdD 

/iMifv;7in 
.41VI IUOZ  IU 

A.0 

1N1326A 

.4M105Z5 

4-2 

1N1327 

4M127  SZ10 

1N1327A 

4M127  5Z5 

1N1351 

1N2974A 

1N1351A 

1N2974B 

— 

1N1352 

1N2975A 

— 

1N1352A 

1N2975B 

— 

1N1353 

1N2976A 

— 

1N1353A 

1N2976B 

— 

1N1354 

1N2977A 

— 

1N1356 

1N2980A 

1N1356A 

1N2980B 

- 

1N1357 

1N2982A 

1N1357A 

1N2982B 

1N1358 

1N2984A 

1N1358A 

1N2984B 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 


ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page# 

1N1359 

1N2985A 

— 

1N1359A 

1N2985B 

— 

1N1360 

1N2986A 

— 

1N1360A 

1N2986B 

— 

1N1361 

1N2988A 

— 

1N1361A 

1N2988B 

— 

1N1362 

1N2989A 

— 

1N1362A 

1N2989B 

— 

IN  IJOO 

1N2990A 

— 

lNloooA 

1N299UD 

1N1364 

1N2991A 

— 

1N1304A 

1N2991D 

1N1365 

1N2992A 

— 

1N1365A 

1N2992B 

— 

1N1366 

1N2993A 

— 

1N1366A 

1N2993B 

— 

1N1367 

1N2995A 

— 

1N1367A 

1N2995B 

— 

1N1368 

1N2997A 

— 

1N1368A 

1N2997B 

— 

IN  loby 

1  MOfWlfl 

iN^yyyA 

iNiJbyA 

A  tiryw^n 

"IN  1370 

INoUUUA 

HUM  1"7f"l  A 

1N1370A 

1N3000B 

— 

1N1371 

1N3001A 

— 

1N1371A 

1N3001B 

— 

1N1372 

1N3002A 

— 

1N1372A 

1N3002B 

— 

1N1373 

1N3003A 

— 

1N1373A 

1N3003B 

— 

1N1374 

1N3004A 

— 

1N1374A 

1N3004B 

— 

1 N 1 375 

1N3005A 

1N1375A 

1N3005B 

1N1416 

1N2972B 

— 

1N1417 

1N29/OD 

— 

1N1418 

1N2979B 

— 

1N1419 

1N2982B 

— 

1N1420 

1N2985B 

— 

1N1421 

1N2988B 

— 

1N1422 

1N3001B 

— 

1N1423 

1N3005B 

— 

1N1424 

1N3011B 

— 

1N1425 

1N4738A 

4-47 

1 N 1 426 

A  M  i  "7  A  '"1  A 

1N4742A 

4-47 

1N1427 

A  Pl  1  A~J  AAA 

1N4744A 

4-47 

1N1428 

1  Kl  A~7  AC  A 

1IW4oA 

4-47 

1N1429 

1N4/48A 

4-47 

1N1430 

1N4750A 

4-47 

1N1431 

1N4760A 

4-47 

1N1432 

1N4764A 

4-47 

1N1433 

1M150ZS5 

— 

1N1482 

1N3995A 

— 

1N1483 

1N3998A 

— 

1N1484 

1N4732A 

4-47 

1N1485 

1N4735A 

4-47 

1N1507 

1N4730 

4-47 

1N1507A 

1N4730A 

4-47 

1N1508 

1N4732 

4-47 

1N1508A 

1N4732A 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N1509 

1N4734 

4-47 

1N1509A 

1N4734A 

4-47 

1N1510 

1N4736 

4-47 

1N1510A 

1N4736A 

4-47 

1N1511 

1N4738 

4-47 

1N1511A 

1N4738A 

4-47 

1N1512 

1N4740 

4-47 

1N1512A 

1N4740A 

4-47 

1AM  CIO 

1N1513 

A  Al 

4-4/ 

IN  1513A 

A  Al 

IN  ID  14 

1 KIA7AA 

A  Al 
4-4/ 

1N1514A 

MAA7AAA 

A-A7 
4-4/ 

1N1515 

1N4746 

4-47 

1N1515A 

1N4746A 

4-47 

1N1516 

1N4748 

4-47 

1N1516A 

1N4748A 

4-47 

1N1517 

1N4750 

4-47 

1N1517A 

1N4750A 

4-47 

1N1518 

1N4730 

4-47 

1N1518A 

1N4730A 

4-47 

1N1519 

1M/17T3 

1N4/J<: 

A  47 

A  K  1  A  C  Af\h 

1N1519A 

A  A7 

1 N 1 520 

AMA71A 
1N4/ J4 

A-A7 

Ah\AC  OA  A 

1N1520A 

A  A7 

1N1521 

1N4736 

4-47 

1N1521A 

1N4736A 

4-47 

1N1522 

1N4738 

4-47 

1N1522A 

1N4738A 

4-47 

1N1523 

1N4740 

4-47 

1N1523A 

1N4740A 

4-47 

1N1524 

1N4742 

4-47 

1N1524A 

1N4742A 

4-47 

1 N 1525 

■\K\A7AA 

1N4/44 

A  A7 

AM  A  COC  A 

I N 1 525A 

■\KiA7AAA 

1N4/44A 

A-A7 

1 N 1 526 

ihlA7AC 
1N4/4D 

A-A7 

A  hi  A  CO£?  A 

1N1526A 

1N4/4dA 

A  A7 

1N1527 

1N4748 

4-47 

1N1527A 

1N4748A 

4-47 

1N1528 

1N4750 

4-47 

1N1528A 

1N4750A 

4-47 

1N1530 

1N3156 

4-29 

1N1530A 

1N3157 

4-29 

1N1588 

1N3993A 

— 

1N1588A 

1N3993A 

AhiA  con 

IN  1589 

1M"300CA 

iN3yyoA 

A  A  1  A C OA A 

1N1589A 

l  N  3995 A 

1N1590 

IN399/A 

A  h  I  A rAA A 

1N1590A 

1  MOIV17  A 

1N399/A 

1N1591 

1N2970RA 

— 

1N1591A 

1N2970RB 

— 

1N1592 

1N2972RA 

— 

1N1592A 

1N2972RB 

— 

1N1593 

1N2974RA 

— 

1N1593A 

1N2974RB 

— 

1N1594 

1N2976RA 

— 

1M1594A 

1N2976RB 

1N1595 

1N2979RA 

1N1595A 

1N2979RB 

1N1596 

1N2982RA 

1N1596A 

1N2982RB 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N1597A 

1N2985RB 

— 

1N1598 

1N2988RA 

— 

1N1598A 

1N2988RB 

— 

1N1599 

1N3993A 

— 

1N1599A 

1N3993A 

— 

1N1600 

1N3995A 

— 

1N1600A 

1N3995A 

— 

1N1601 

1N3997A 

IN  lOUlA 

1 MQQQ7 A 

1  m  1  cno 
TNloU/i 

IN  I0U2A 

1M0Q7HDR 

hum  cno 
INI0O0 

lN2y/<dHA 

1N1603A 

1N2972RB 

— 

1N1604 

1N2974RA 

— 

1N1604A 

1N2974RB 

— 

1N1605 

1N2976RA 

— 

1N1605A 

1N2976RB 

— 

1N1606 

1N2979RA 

— 

1N1606A 

1N2979RB 

— 

1N1607 

1N2982RA 

— ■ 

H  ft  M  J^m  A 

1N1607A 

1N2982HB 

4  ft  m  rnn 

1N1608 

1N29ooHA 

1N1608A 

1N2985RB 

1N1609 

^  ft  i  OAfl  n  n  A 

1N2988RA 

1N1609A 

1N2988RB 

— 

1N1735 

1N823 

4-10 

1N1736 

1N941A 

4-17 

1N1736A 

1N942A 

4-17 

1N1743 

1N2974A 

— 

1N1744 

1N4740 

4-47 

1N1765 

1N4734 

4-47 

1N1765A 

1N4734A 

4-47 

1N1766 

1N4/J0 

A  Al 

4-4/ 

1N1766A 

1N4/35A 

A  Al 

4-4/ 

1N1767 

1N4736 

4-47 

1N1767A 

1I\I4/J0A 

A  Al 
4-4/ 

1N1768 

1N4737 

4-47 

1N1768A 

1N4737A 

4-47 

1N1769 

1N4738 

4-47 

1N1769A 

1N4738A 

4-47 

1N1770 

1N4739 

4-47 

1N1770A 

1N4739A 

4-47 

1N1771 

1N4740 

4-47 

1N1771A 

1N4740A 

4-47 

1N1772 

1N4/41 

A  Al 

4-4/ 

1  *  1  4  Tin  A 

1N1//2A 

1M/17yH  A 
1N4/41A 

A  A~l 

4-4/ 

1N1773 

1N4/42 

A  Al 

4-4/ 

1N1773A 

1N4/42A 

A  AT 

4-4/ 

1N1774 

1N4743 

4-47 

1N1774A 

1N4743A 

4-47 

1N1775 

1N4744 

4-47 

1N1775A 

1N4744A 

4-47 

1N1776 

1N4745 

4-47 

1N1776A 

1N4745A 

4-47 

1N1777 

1N4746 

4-47 

1N1777A 

1N4746A 

4-47 

1N1778 

1N4747 

4-47 

1N1778A 

1N4747A 

4-47 

1N1779 

1N4748 

4-47 

1N1779A 

1N4748A 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N1780 

1N4749 

4-47 

1N1780A 

1N4749A 

4-47 

1N1781 

1N4750 

4-47 

1N1781A 

1N4750A 

4-47 

1N1782 

1N4751 

4-47 

1N1782A 

1N4751A 

4-47 

1N1783 

1N4752 

4-47 

1N1783A 

1N4752A 

4-47 

1IM  1  tw 

1N4753 

A  47 

IN  1  /o4A 

IN  4753 A 

A  Al 

INI /OD 

MUt/  J4 

4-47 

4"4/ 

I  IN  I  /ODA 

4  47 

4-4/ 

1N1786 

1N4755 

4-47 

1N1786A 

1N4755A 

4-47 

1N1787 

1N4756 

4-47 

1N1787A 

1N4756A 

4-47 

1N1788 

1N4757 

4-47 

1N1788A 

1N4757A 

4-47 

1N1789 

1N4758 

4-47 

1N1789A 

1N4758A 

4-47 

1N1  /9U 

1hM7£Q 
IIN4/ J3 

A  Al 
4-4/ 

1 N 1 /yuA 

A  Al 
4-4/ 

1N1791 

I N4/DU 

A  Al 
4-4/ 

4  Ml 7H4 A 

INI  /9iA 

1  M47RT1A 
I N4/0UH 

A.A1 
4-4/ 

1N1792 

1N4761 

4-47 

1N1792A 

1N4761A 

4-47 

1N1793 

1N4762 

4-47 

1N1793A 

1N4762A 

4-47 

1N1794 

1N4763 

4-47 

1N1794A 

1N4763A 

4-47 

1N1795 

1N4764 

4-47 

1N1795A 

1N4764A 

4-47 

INl/yt) 

1M1 1H7Q1H 
1 1 VI  I  luLo  IU 

1  ft  H  "7f\C  A 

1 N  i  /  yoA 

llvl  I  lUZoD 

1 M 1 7Q7 
IN  I 131 

1M1'Xl7Qin 
1 1 VI  icULo  IU 

\  M 1 707  A 

in  i  /y/A 

1N1798 

1M130ZS10 

— 

1N1798A 

1M130ZS5 

— 

1N1799 

1M150ZS10 

— 

1N1799A 

1M150ZS5 

— 

1N1800 

1M160ZS10 

— 

1N1800A 

1M160ZS5 

— 

1N1801 

1M180ZS10 

— 

1N1801A 

1M180ZS5 

1 N 1  ml 

IM^UUZolU 

INloUfiA 

1  Ad1fY\7CG 

\W\ZWloo 

1M  1Q/V3 

INloUo 

lNjyy/nA 

1 N 1 tJUoA 

1MQQQ7D  A 

INjyy/nA 

1N1804 

1N3998RA 

— 

1N1804A 

1N3998RA 

— 

1N1805 

1N2970A 

— 

1N1805A 

1N2970B 

— 

1N1806 

1N2971A 

— 

1N1806A 

1N2971B 

— 

1N1807 

1N2972A 

1N1807A 

1N2972B 

- 

1N1808 

1N2973A 

1N1808A 

1N2973B 

1N1809 

1N3007A 

1N1809A 

1N3007B 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N1810 

1N3008A 



1N1810A 

1N3008B 



1N1811 

1N3009A 



1N1811A 

1N3009B 



1N1812 

1N3011A 

_ 

1N1812A 

1N3011B 

_ 

1N1813 

1N3012A 

— 

1N1813A 

1N3012B 

— 

1N1814 

1N3014A 

— 

1N1814A 

1N3014B 

— 

1N1815 

1N3015A 

— 

1N1815A 

1N3015B 

— 

1N1816 

1N2977A 



1N1816A 

1N2977B 



1N1816C 

10M13ZZ10 



1N1816CA 

10M13ZZ5 

_ 

1N1817 

1N2979A 

_ 

1N1817A 

1N2979B 

1N1817C 

10M15ZZ10 

— 

1N1817CA 

10M15ZZ5 

— 

1N1818 

1N2980A 

— 

1N1818A 

1N2980B 

— 

1N1818C 

10M16ZZ10 

— 

1N1818CA 

10M16ZZ5 

— 

1N1819 

1N2982A 

_ 

1N1819A 

1N2982B 



1N1819C 

10M18ZZ10 

_ 

1N1819CA 

10M18ZZ5 

_ 

1N1820 

1N2984A 

1N1820A 

1N2984B 

1N1820C 

10M20ZZ10 

— 

1N1820CA 

10M20ZZ5 

— 

1N1821 

1N2985A 

— 

1N1821A 

1N2985B 

— 

1N1821C 

10M22ZZ10 

— 

1N1821CA 

10M22ZZ5 

— 

1N1822 

1N2986A 

_ 

1N1822A 

1N2986B 

_ 

1N1822C 

10M24ZZ10 



1N1822CA 

10M24ZZ5 

1N1823 

1N2988A 

1N1823A 

1N2988B 

1N182X 

10M27ZZ10 

_ 

1N1823CA 

10M27ZZ5 

— 

1N1824 

1N2989A 

— 

1N1824A 

1N2989B 

— 

1N1824C 

10M30ZZ10 

— 

1N1824CA 

10M30ZZ5 

— 

1N1825 

1N2990A 

1N1825A 

1N2990B 

1N1825C 

10M33ZZ10 

1N1825CA 

10M332Z5 

1N1826 

1N2991A 

1N1826A 

1N2991B 

1N1826C 

10M36Z210 

— 

1N1826CA 

10M36ZZ5 

1N1827 

1N2992A 

1N1827A 

1N2992B 

1N1827C 

10M39ZZ10 

1N1827CA 

10M39ZZ5 

Mntnrnla 

inuiui  uio 

Mntnrnla 

Industry 

IIIUUO II  J 

Direct 

Similar 

Part  Numhttr 

no  pi  sue  III  DM  l 

Pane  U 

1N1828 

1N2993A 

1N1828A 

1N2993B 

1N1828C 

10M43ZZ10 

1N1828CA 

10M43ZZ5 

1 N 1 829 

1N2995A 

1N1829A 

1N2995B 

1N1829C 

10M47ZZ10 

1N1829CA 

10M47ZZ5 

— 

1N1830 

1N2997A " 

— 

1N1830A 

1N2997B 

— 

1N1830C 

10M51ZZ10 

— 

1N1830CA 

10M51ZZ5 

— 

1N1831 

1N2999A 

1N1831A 

1N2999B 

1N1831C 

10M56ZZ10 

1N1831CA 

10M56ZZ5 

1N1832 

1N3000A 

1N1832A 

111  1  tWLTl 

1 1  VUUwU 

1N1832C 

10M62ZZ10 



1N1832CA 

10M62ZZ5 

— 

1N1833 

1N3001A 

— 

1N1833A 

1N3001B 

— 

1N183X 

10M68ZZ10 

— 

1N1833CA 

10M68Z25 

— 

1N1834 

1N1834A 

1N3002B 

1N1834C 

1 1  v  1  LKJiw 

10M7BZZ10 

1 UIVI  1  ■  H  1   1  \J 

1N1834HA 

10M7SZZS 

1N1835 

1N183SA 

1N3003B 

1 1  TJvwU 

1N1835C 

10M82ZZ10 



1N1835CA 

10M82ZZ5 

— 

1N1836 

1N3004A 

— 

1N1836A 

1N3004B 

— 

1N1836C 

10M91ZZ10 

— 

1N1836CA 

10M91ZZ5 

— 

1N187 

1N4740 

4-47 

1N1877 

1N4742 

4-47 

1 N 1 878 

1N4744 

4-47 

1N1879 

1N4746 

4-47 

1N1880 

1N4748 

4-47 

1N1881 

1N4750 

4-47 

1N1882 

1N4752 

4-47 

1N1883 

1N4754 

4-47 

1N1884 

1N4756 

4-47 

1N1885 

1N4758 

4-47 

1N1886 

1N4760 

4-47 

1N1887 

1N4762 

4-47 

1 N 1 868 

1N4764 

4-47 

1N1889 

1 IV!  1  CSJLaj  1  U 

1N1890 

111  1  UOv 

1  1  v  1  1  \Su(—\-J  1  \J 

1N1891 

1N2972A 

1N1892 

1N2974A 

1N1893 

1N2976A 

1N1894 

1N2979A 

- 

1N1895 

1N2982A 

1N1896 

1N2985A 

1N1897 

1N2988A 

1N1898 

1N2990A 

1N1899 

1N2992A 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Clmllar 

Dirt  Unmkar 

ran  Numoer 

Replacement 

Replacement 

Page  # 

1N1900 

1N2995A 

— 

1N1901 

1N2999A 

— 

1N1902 

1N3001A 

— 

1N1903 

1N3003A 

— 

1N1904 

1N3005A 

— 

1N1905 

1N3008A 

— 

1N1906 

1N3011A 

A  Ki 
*rb  I 

1N1928 

1N5230A 

4-51 

1N1929 

1N52^2A 

4-51 

1N1930 

1N5235A 

4-51 

1N1931 

1N5237A 

4-51 

1N1932 

1N5240A 

4-51 

1N1933 

1N5242A 

4-51 

1N1934 

1N5245A 

4-51 

1N1935 

1N5248A 

4-51 

1N1936 

1N5251A 

4-51 

1N1937 

1N5254A 

4-51 

1N1938 

1N5257A 

4-51 

1N1939 

I Nb2b9A 

4-51 

1N1940 

1N5261A 

4-51 

1N1941 

1N52R3A 

4-51 

1N1942 

1N52R6A 

4-51 

1N1943 

INSPfiRA 

1 1 1 0c-\JOr\ 

4-51 

1N1944 

1N5271A 

4-51 

1N1945 

1N5273A 

4-51 

1N1946 

1N5276A 

4-51 

1N1947 

1N5279A 

4-51 

1N1954 

1N5228A 

4-51 

1N1955 

1N5230A 

4-51 

1N1956 

1N5232A 

4-51 

lNl9b/ 

4-51 

1 N 1958 

4-51 

1N1959 

1NS24AA 

1 J 1  Ut_"UrA 

4-51 

1N19B0 

1NS242A 

4-51 

1N1961 

1N5245A 

4-51 

1N1962 

1N5248A 

4-51 

1N1963 

1N5251A 

4-51 

1N1964 

1N5254A 

4-51 

1N1965 

1N5257A 

4-51 

1N1966 

1N5259A 

4-51 

1N1967 

1N5261A 

4-51 

1N1968 

1N5263A 

4-51 

lN19b9 

1N5266A 

4-51 

1 N 1 970 

1NS2RRA 

1  l>lvJ£UOM 

4-51 

1N1971 

1NS271A 

4-51 

1N1972 

1N5273A 

4-51 

INI  973 

1N5276A 

4-51 

1N1974 

1N5279A 

4-51 

1N1981 

1N5228A 

4-51 

1N1982 

1N5230A 

4-51 

1N1983 

1N5232A 

4-51 

1N1984 

1N5235A 

4-51 

1N1985 

1N5237A 

4-51 

1N1986 

1N5240A 

4-51 

1N1987 

1N5242A 

4-51 

1N1988 

1N5245A 

4-51 

1N1989 

1N5248A 

4-51 

1N1990 

1N5251A 

4-51 

1N1991 

1N5254A 

4-51 

Motorola 

Motorola 

Industry 

Direct 

similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N1992 

1N5257A 

4-51 

1N1993 

1N5259A 

4-51 

1N1994 

1N5261A 

4-51 

1N1995 

1N5263A 

4-51 

1N1996 

1N5266A 

4-51 

1N1997 

1N5268A 

4-51 

1N1998 

1N5271A 

4-51 

1N527RA 

4-51 

1N5279A 

4-51 

1  IllflUUO 

1N3005A 

10M100ZZ10 

1N2008CA 

10M100ZZ5 

1N2009 

1N3007A 

1N2009C 

10M110ZZ10 

1N2009CA 

10M110ZZ5 

— 

1N2010 

1N3008A 

— 

1N2010C 

10M120ZZ10 

— 

1N2010CA 

10M120ZZ5 

1N2011C 

10M130ZZ10 

1N2011HA 

10M130ZZ5 

1N2012 

1N3011A 

1N2012A.AR 

1N3011B 

1N2012C 

10M150ZZ10 

— 

1N2012CA 

10M150ZZ5 

— 

1N2032 

1N4732 

4-47 

1N2033 

1N4734 

4-47 

1N2034 

1N4736 

4-47 

1N2035 

1N4739 

4-47 

1N2036 

1N4740 

4-47 

\NZ\Xii 

4-47 

1N4745 

4-47 

1N2039 

1N4747 

4-47 

1N2040 

1N4749 

4-47 

1N2041 

1N3995A 

1N2042 

1N3997A 

— 

1N2043 

1N2970RA 

— 

1N2044 

1N2973RA 

— 

1N2045 

1N2974RB 

— 

1N2046 

1N2977RA 

— 

1N2047 

1N2980RA 

— 

1N2048 

1N2983RA 

1N2U49 

1MOQOCDA 

1N2387 

1N4751 

4-47 

1N2498 

1N2974A 

1N2498A 

1N2974B 

1N2498C 

10M10ZZ10 

1N2498CA 

10M10ZZ5 

— 

1N2499 

1N2975A 

— 

1N2499A 

1N2975B 

— 

1N2499C 

10M11ZZ10 

— 

1N2499CA 

10M11ZZ5 

— 

1N2500 

1N2976A 

— 

1N2500A 

1N2976B 

1N2500C 

10M12ZZ10 

- 

1N2500CA 

IUM12ZZ5 

1N2625 

1N937 

4-13 

1N2625A 

1N937A 

4-13 

1N2625B 

1N937B 

4-13 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N2626 

1N938 

4-13 

1N2626A 

a  h  toon  a 

IN  938 A 

4-13 

1N2626B 

a Moonn 

1N938B 

4-13 

1N2765 

a  k  j  noo  A 

1N823A 

4-10 

1N2765A 

■i  ninoc  a 

1N825A 

4-10 

1N2766 

H  fc  M  ~700  A 

1N1736A 

1N2766A 

AKIA  "70C  A 

1N  173oA 

1N2790 

1N3156 

1N2804A 

1N2804A 



1N2804RA 

1N2804RA 



1N2805A 

1N2805A 



1N2805RA 

a  nooAcn  a 

1N2803HA 

1N2806A 

A  MOOAC  A 

1N280oA 

1N2806RA 

1N2806RA 

1N2807A 

^  k  i  nnm  a 

1N2807A 

1N2807RA 

1N2807RA 

1N2808A 

1N2808A 

1N2808RA 

1N2808RA 

1 NPRdQA 

I  l>l£OUjn 

1N2809RA 

1N2809RA 



1N2810A 

1N2810A 



1N2810RA 

1N2810RA 



1N2811A 

1N2811A 



1N2811RA 

1N2811RA 

1N2812A 

1N2812A 

1N2812RA 

a  it  i  on  4onA 

1N2812RA 

1N2813A 

1N2813A 

1N2813RA 

-4  h  i on 4  on  a 

1N2813RA 

1N2814A 

a  h  i  on  ^  A  A 

1N2814A 

1N2814RA 

■4  h  J  on  A  AV\  A 

1N2814RA 

1MOQ1CA 

IMOOICLA 
1  Wc-Q  IOM 

1N2815RA 

1N2815RA 



1N2816A 

1N2816A 



1N2816RA 

1N2816RA 



1N2817A 

1N2817A 



1N2817RA 

1N2817RA 

1N2818A 

1N2818A 

1N2818RA 

1N2818RA 

A  K  1  OH  A  {~\  A 

1N2819A 

a  hjon  a o  a 

1N2819A 

A  h  1  00  A  On  A 

1N2819RA 

A h  i  on  h  on  a 

1N2819RA 

1N2820A 

h  Mooon.  a 

1N2820A 

^  k  lononn  a 

1N2820RA 

a  mnriAAn  a 

1N2820RA 

1M9Q01  A 
IW£u£  IM 

1N2821RA 

1N2821RA 

1N2822A 

1N2822A 



1N2822RA 

1N2822RA 



1N2823A 

1N2823A 



1N2823RA 

1N2823RA 

1N2824A 

1N2824A 

1N2824RA 

1N2824RA 

1N2825A 

1N2825A 

1N2825RA 

a  h  i  onocn  a 

1N2825RA 

1N2826A 

1N2826A 

1N2826RA 

1N2826RA 

1N2827A 

1N2827A 

- 

1N2827RA 

1N2827RA 

1N2828A 

1N2828A 

1N2828RA 

1N2828RA 

1N2829A 

1N2829A 

Motorola 

Motorola 

Industry 

Direct 

similar 

Part  Number 

Replacement 

Replacement 

Page  # 

a  kionoon  a 

1N2829RA 

a  \  i  onoon  a 

1N2829RA 

— 

A  K  looon A 

1N2830A 

a moooo  a 

1N2830A 

— 

a  Kiooonn  a 

lIMwOHA 

a  diooonn  a 

1N2830RA 

— 

1N2831A 

— 

a  dionoH  n  a 

1N2831RA 

a  h  iooo  a  n  a 

1N2831RA 

— 

a  MOQQO  A 

H  M  noon  A 

— 

a  MOQOOD A 

1N2&32HA 

1N2832RA 

I  IIClAAJ/o 

1N2833RA 

1N2833RA 

1N2834A 

1N2834A 

1N2834RA 

1N2834RA 

1N2835A 

1N2835A 

a  MOQOED  a 

A  Mooocn  A 

— 

a  MOQOC  A 

^  MOOOC  A 

— 

A  MlOOCfl  A 

1N283bHA 

a m onoon  a 

1N283oRA 

— 

^  MOOO~7  A 

A  h  iono"7  a 

1N283/A 

— 

a  hiooo"7n  a 

1  MOOT7D  A 

1N2837RA 

— 

1N2838A 

a Monon  a 

1N2838A 

— 

a noooon A 

a  nioooon  a 

1N2838RA 

1N2839RA 

1N2839RA 

1N2840A 

1N2840A 

1N2840RA 

1N2840RA 

1N2841A 

1N2841A 

1N2841RA 

1N2841RA 

— 

A  MOfldO  A 

1 M2842A 

A  MOO  dO  A 

1N2842A 

— 

a  moo  /ion  a 

1N2842HA 

a  hi  on  ion  a 

1N2842RA 

— 

1N2843A 

a  k ion >o  A 

1N2843A 

— 

1N2843HA 

a  MOn  nn  a 

1N2843RA 

— 

A  h  IOO  A  A  A 

1N2844A 

a  h  i  on  AAA 

1N2844A 

— 

1N2844RA 

1N2844RA 

— 

1N2845RA 

1N2845RA 

1N2846A 

1N2846A 

1N2846RA 

1N2846RA 

1N2937 

1N2970A 

A  K 1  OTl"70  A 

A  MOO"7An  A 

1N2970HA 

a  MOfi7fin  a 

1N2971A 

1N2971A 

A  K  1  OO-?  An  A 

1N2971RA 

A  K 1  On*7  A  n  A 

1N2971RA 

A  h  1  00~70  A 

1N2972A 

1N29/2A 

^  H 1  o mon  A 

1N2972RA 

1 MTH70D  A 

A  h  1  A 

A  h  i  omo  A 

1N2973A 

I \Hc.jl  Onn 

1N2Q73RA 

1N2974A 

1N2974A 

1N2974RA 

1N2974RA 



1N2975A 

1N2975A 



1N2975RA 

1N2975RA 



1N2976A 

A  K  1  OOIO A 

1N2976A 

1N2976RA 

A  K  1  00~7jT1  A 

1N2976RA 

1N2977A 

1N2977A 

1N2977RA 

1N2977RA 

1N2978A 

A  K  1  OO*70  A 

1N2978A 

1N2978RA 

a  k  j  oo~?n  n  a 

1N2978RA 

A  A  1  O  t\~7f\ A 

1 N2979A 

^  Moo"7n  a 

1N29/9A 

1N2979RA 

1N2979RA 

- 

1N2980A 

live.  ^J\Jr\ 

1N2980A 

1N2980RA 

1N2980RA 

1N2981A* 

1N2981A 

1N2981RA* 

1N2981RA 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  - 
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Motorola 

M  nt/im  In 

IMUUi.tr  y 

Direct 

OlIMIIdT 

Pari  Unmhar 
rail  nUIIIUal 

Replacement 

ncpiaUHlTlani 

rage  ff 

1N2982A 

1N2982A 

1 N2982RA 

1N2982RA 

A  ft  1  AAAA  A 

1N2983A 

a  nmno  a 

1N2983A 

1N2983RA 

a  mirtnnn  a 

1N2983RA 

1N2984A 

A  piinnn  ■!  A 

1N2984A 

j  ■  i  r\r\r\  a  n  a 

1N2984RA 

1N2984RA 

1N2985A 

A MiAnr a 

1N2985A 

IMOQRRQA 
1 1  >l£.C7(Xjnr\ 

1N2986A 

1N2986A 



1N2986RA 

1N2986RA 



1N2987A* 

1N2987A 



1fJ2987RA* 

1N2987RA 



a  ft  I  aaa  a  a 

1 N2988A 

1N2988A 

a  ft  i/^i^nr»n  a 

1 N2988R A 

a  n  tAAAAn  a 

1 N2988H A 

1N2989A 

A  M  AAAA  A 

1N2989A 

1N2989RA 

A  UTAOAn  A 

1 N2989HA 

1N2990A 

a  ft.  i  a  aaa  a 

1 N2990A 

1N2990RA 

1N2990RA 

1N2991A 

IN  ^991 A 

1N9QQ1RA 

1MPQQ1RA 
I           I  nn 

1N2992A 

1M2992A 

_ 

1N2992RA 

1N2992RA 

_ 

1N2993A 

1N2993A 



1N2993RA 

1N2993RA 



1N2994A* 

1N2994A 

1N2994RA* 

h  ft  i  aaa  a  n  A 

1N2994RA 

1N2995A* 

h  ft  I  aaai-  a 

1N2995A 

1N2995RA* 

-i  ft  j  AAA/-  n  A 

1N2995RA 

1N2996A 

1N2996A 

a  ft  i  nriA/^n  n 

1 N2996RA 

a  ft  i  a  aaa  n  a 

1N2996RA 

1N2997A 

1N2997A 

1M5QQ7R  A 

1IM9QQ7RA 

1N2998A 

1N2998A 

1N2998RA 

1N2998RA 



1N2999A* 

1N2999A 

_ 

1N2999RA* 

1N2999RA 



1N3000A 

1N3000A 

1N3000RA 

1N3000RA 

1N3001A 

1N3001A 

1N3001RA 

A  ft  1  AAA-<  IA  A 

1N3001RA 

A  fi  1  A  AAA  A 

1N3002A 

a  ^  iaaaa  a 

1N3002RA 

A  ft  J  infion  A 

1 M3002RA 

a  ft  i  inno a 

1N3003A 

1  M  DADO  A 

1N30U3A 

1M3003RA 

1N3004A 

1N3004A 

— 

1N3004RA 

1N3004RA 

— 

1N3005A 

1N3005A 

— 

1N3005RA 

1N3005RA 

— 

1N3006A 

1N3006A 

1M3006RA 

1N3006RA 

— 

1N3007A 

1N3007A 

1N3007RA 

1N3007RA 

1N3008A 

1N3008A 

— 

1N3008RA 

1N3008RA 

1N3009A 

1N3009A 

1N3009RA 

1N3009RA 

— 

1N3010A 

1N3010A 

1N3010RA 

1N3010RA 

1N3011A 

1N3011A 

1N3011RA 

1N3011RA 

Mni  nr  n  J  n 
iflUIUf  via 

Mnlnrnla 

Industry 

Direct 

similar 
oi  in i ids 

Diri  Unmhar 

ran  riurnoer 

nepiacemflni 

Donlflramonl 
ntJpidLHmBlli 

Pana  U 

rape  ff 

A  ft  1  A  AH  A  A 

1N3012A 

1NJU12A 

A  h  I  AA-lOn  A 

1N3012RA 

■1  mom  on  a 

1N3013A 

A  ft  |  AAH  A  A 

llMoUloA 

h  iu  A  ah  AlA  A  * 

1N3013RA 

i  MOCH  OD  A 

1N3014A 

A  ft  1  AA  A  A  A 

HM3014A 

a m  a  ah Jin  A 

1NjUl4HA 

A  ft  1  AA  A  /IDA 

1N3015A 

A  ftl  AAH  C  A 

1N3015A 

1  NOV  1  Jnn 

1N3ni5RA 

1N3016A 

1N3016A 

_ 

1N3017A 

1N3017A 

— 

1N3018A 

1N3018A 



1N3019A 

1N3019A 



1N3020A 

A  ft  IAAAA  A 

1N3020A 

1N3021A 

A  ft  1  AAA  A  A 

1N3021A 

1N3022A 

H  ft  1  AAAA  A 

1N3022A 

T 

1N3023A 

1 N3023A 

— 

1N3024A 

A  ft  t  AAA  A  A 

1N3024A 

1N3025A 

1N3025A 

— 

1 N3026A 

A  k  1  AAAA  A 

1N3026A 

1N3028A 

1N3028A 

1N3029A 

1N3029A 



1N3030A 

1N3030A 



1N3031A 

1N3031A 

_ 

1N3032A 

A  ft  J  AAAA  A 

1N3032A 

— 

1N3033A 

A  M  AAAA A 

1N3033A 

1N3034A 

A  ft  1  A  A  A  A  A 

1N3034A 

1N3035A 

A  ft  1  AA AT  A 

1N3035A 

1N3036A 

A  ^  1  AAAA  A 

IN 3036 A 

1N3037A 

A  ft  1  AAA"?  A 

1N3037A 

— 

1 M3038A 

A  ft  1  AAAA  A 

1N3038A 

1 IM0U03M 

1N3040A 

1N3040A 

1N3041A 

1N3041A 



1N3042A 

1N3042A 

_ 

1N3043A 

1N3043A 

_ 

1N3044A 

A  ft  1  AA  A  A  A 

1N3044A 

1N3045A 

1NI3045A 

1N3046A 

1N3046A 

1N3047A 

1N3047A 

1 N3048A 

■1  M  AA^A  A 

1 N3048A 

1N3049A 

A  ft  1  AA  4 A  A 

1N3049A 

1M3050A 

A  ft  J  AAC"  A  A 

1N3050A 

INoUU  IM 

1N3098.A 

1N3046A 

1N3099.A 

1N3048A 

_ 

1N3100.A 

1N3050A 



1N3101.A 

1N3051A 

_ 

1N3102.A 

1N3008A 

1N3103.A 

1N3011A 

— 

1N3104.A 

1N3014A 

— 

1N3105.A 

1N3015A 

1N3112 

1N4737A 

4-47 

1M3148 

1N3155A 

4-29 

1N3154 

1N3154 

4-29 

1N3154A 

1N2977B 

1N3155 

1N3155 

4-29 

1N3155A 

1N3155A 

4-29 

1N3156 

1N3156 

4-29 

1N3156A 

1N3156A 

4-29 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Similar 
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Replacement 

Replacement 
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1N3157 

1N3157 

4-29 

1N3157A 

1N3157A 

4-29 

1N3181 

1N5237A 

4-51 

1N3198 

1N5221B 

— 

1N3199 

1N3155 

4-29 

1N3200 

1IM3156 

4-29 

1N3201 

1N3156 

4-29 

1N3202 

1N3157 

4-29 

1MOOOOA 

■1 MOOOO  A 

1MOOOOD  A 

1MOOOOD  A 

1MQOOQA 

motion 

i  MOOOO  A 

1MQOOOD  A 

1MQOOOD  A 

1N3224A 

1N3224A 

— 

1N3224RA 

1N3224RA 

— 

1N3225A 

1N3225A 

— 

1N3225RA 

1N3225RA 

— 

1N3226A 

1N3226A 

— 

1N3226RA 

1N3226RA 

— 

1N3227A 

1N3227A 

— 

1N3227RA 

1N3227RA 

— 

^  MOOOQ A 

1  MOOOO  A 

1 MOOOQD A 

a  niTvion  a 

lNooUDA 

a  Moonc  A 

i  MOOnCD A 

A  MOOACn  A 

1N330oHA 

1N3306A 

1N3306A 

— 

1N3306RA 

1N3306RA 

— 

1N3307A 

1N3307A 

— 

1N3307RA 

1N3307RA 

— 

1N3308A 

1N3308A 

— 

1N3308RA 

1N3308RA 

— 

1N3309A 

1N3309A 

— 

1N3309RA 

1N3309RA 

— 

1  MOOIflA 

INoolUA 

1N331UA 

1  MQQ1  DO  A 

INoolUnA 

1  MQ011  A 

moo  1 1 A 

INoollA 

1  M001 1D  A 

lPJool  IMA 

1MQ011 D A 

\ViSi\  1KA 

1N3312A 

1N3312A 

— 

1N3312RA 

1N3312RA 

— 

1N3313A 

1N3313A 

— 

1N3313RA 

1N3313RA 

— 

1N3314A 

1N3314A 

— 

1N3314RA 

1N3314RA 

— 

1N3315A 

1N3315A 

— 

1N3315RA 

1N3315RA 

— 

INJolbA 

A  A  IOO  ^  A 

1N3316A 

— 

a  n  *  oo  h  r*  n  a 

1N3316RA 

1N331  tf\ 

1N33VA 

— 

1 MOQi  7D  A 

IN331/HA 

1N3317HA 

— 

1N3318A 

1N3318A 

— 

1N3318RA 

1N3318RA 

•  — 

1N3319A 

1N3319A 

— 

1N3319RA 

1N3319RA 

— 

1N3320A 

1N3320A 

_ 

1N3320RA 

1N3320RA 

— 

1N3321A 

1N3321A 

— 

1N3321RA 

1N3321RA 

1N3322A 

1N3322A 

1N3322RA 

1N332RA 

1N3323A 

1N3323A 

1N3323RA 

1N3323RA 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N3324A 

1N3324A 

— 

1N3324RA 

1N3324RA 

— 

1N3325A 

1N3325A 

— 

1N3325RA 

1N3325RA 

— 

1N3326A 

1N3326A 

— 

1N3326RA 

1N3326RA 

— 

1N3327A 

1N3327A 

— 

1N3327RA 

1N3327RA 

1 MT30QA 

l  [NoJZoA 

1M0090A 

IIMooZOA 

1M0QOQQA 

INooZonA 

IMoooop A 
INooZOhA 

1M0QOOA 
llMooZyA 

1MQQOQA 

irvoozyA 

IknOTflD  A 

1NJJ29KA 

1N3323KA 

1N3330A 

1N3330A 

— 

1N3330RA 

1N3330RA 

— 

1N3331A 

1N3331A 

— 

1N3331RA 

1N3331RA 

— 

1N3332A 

1N3332A 

— 

1N3332RA 

1N3332RA 

— 

1N3333A 

1N3333A 

— 

1N3333RA 

1N3333RA 

— 

1N3334A 

A  ft  IOOO  A  A 

1N3334A 

— 

1N3334HA 

1N3334RA 

A  II  lOOOfT  A 

1N3335A 

1N3335A 

— 

a  iiiooocn a 

1N3335HA 

a  unicn  a 

1N3335RA 

1N3336A 

1N3336A 

— 

1N3336RA 

1N3336RA 

— 

1N3337A 

1N3337A 

— 

1N3337RA 

1N3337RA 

— 

1N3338A 

1N3338A 

— 

1N3338RA 

1N3338RA 

— 

1N3339A 

1N3339A 

— 

1N3339RA 

1N3339RA 

— 

1  MOO  ACl  A 

1N3340A 

a  mn  Ar\  a 

1N3340A 

A  MOOiiflD  A 

A  MOO  nfin  A 

1N3340HA 

■t  MOO/1  1  A 

-l  MOO  /HA 

1N3341A 

A  MOO  A  1  IO  A 

1N3341RA 

A  K  IOO  A  Art  A 

1N3341RA 

1N3342A 

1N3342A 

— 

1N3342RA 

1N3342RA 

— 

1N3343A 

1N3343A 

— 

1N3343RA 

1N3343RA 

— 

1N3344A 

1N3344A 

— 

1N3344RA 

1N3344RA 

— 

1N3345A 

1N3345A 

— 

1N3345RA 

1N3345RA 

— 

1N3346A 

1N3346A 

— 

1N3346RA 

A  K  i  OO  AfTl  A 

1N3346RA 

1N3347A 

1N3347A 

A  MOO/t"7n  A 

1N334/HA 

A  MOO  A~7n  A 

1N3347RA 

1N3348A 

1N3348A 

— 

1N3348RA 

1N3348RA 

— 

1N3349A 

1N3349A 

— 

1N3349RA 

1N3349RA 

— 

1N3350A 

1N3350A 

— 

1N3350RA 

1N3350RA 

— 

1N3411 

1N5234A 

4-51 

1N3412 

1N5235A 

4-51 

1N3413 

1N5236A 

4-51 

1N3414 

1N5237A 

4-51 

1N3415 

1N5240A 

4-51 

1N3416 

1N5242A 

4-51 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Mntnrnla 

M  ntnrnla 

Inrliittru 
lliuusif  y 

nirnrt 

UllBUl 

Similar 

Part  Mumhor 

rail  nuiuuoi 

ncpidicnicni 

Don)  adamant 
nG[Jldl>ClllB.ll 

Pans  it 
"aye  ff 

1N3417 

4-51 

1N3418 

IMCO/IQA 

A  C1 

4-01 

1N3419 

A  C1 

4-D1 

\NoAAJ 

A  C1 

4-01 

1N3421 

im^owia 

I  NtklDbA 

A  C1 

A  C1 
4-01 

1N3423 

1N5259A 

4-51 

1N3424 

1N5261A 

4-51 

1N3425 

1N5263A 

4-51 

1N3426 

1N5266A 

4-51 

1N3427 

1N5268A 

4-51 

1N3428 

1N5271A 

4-51 

1N3429 

1MC07QA 
1NIV/JA 

— 

H  K  1  O  A  OA 

1N3430 

1  M C17C  A 

1Nb<;/bA 

— 

1N3431 

1MC070A 

— 

1N3432 

lNo^olA 

— 

1N343J 

1KM70Q 

1N4/00 

4-47 

1N3434 

1N4/4U 

4-47 

1N3435 

1N4742 

4-47 

1N3436 

1N4744 

4-47 

1N3437 

1N4746 

4-47 

1N3438 

1N4748 

4-47 

1N3439 

1N4750 

4-47 

1N3440 

1N4752 

4-47 

1N3441 

1N4754 

4-47 

1N3442 

1KM7CC 

1N4/50 

4-47 

1N3443 

1N4/35 

A  A~7 

4-4/ 

1N3444 

1M/I77C 
1N4/00 

A  AT 
4-4/ 

INJ440 

1N4/00 

A  A1 
4-4/ 

1NJ440 

IIN4/4U 

A  Al 
4-4/ 

1N3447 

1N4742 

4-47 

1N3448 

1N4744 

4-47 

1N3449 

1N4746 

4-47 

1N3450 

1N4748 

4-47 

1N3451 

1N4750 

4-47 

1N3452 

1N4751 

4-47 

1N3453 

1N4752 

4-47 

1N3454 

1N4754 

4-47 

1N3455 

1N4756 

4-47 

1N3456 

1N4758 

4-47 

1N3457 

1N4760 

4-47 

1N3458 

1N4762 

4-47 

I  ivo*t 

1N4764 

4-47 

1N3460 

1M120ZS10 

1N3461 

1M150ZS10 



1N3462 

1M180ZS10 



1N3463 

1M200ZS5 

_ 

1N3477 

1N5221A 

4-51 

1N3477A 

1  MCOOI  □ 

1Nb<!21b 

1N3496 

1N823 

4-10 

1N3497 

1N825 

4-10 

fill  i  Afl 

1N3498 

1N827 

4-10 

1N3499 

a  m 
4-1U 

1N3500 

1N821 

4-10 

1N3501 

MZ640 

4-112 

1N3502 

MZ620 

4-112 

1N3503 

MZ610 

4-112 

1N3504 

MZ605 

4-112 

1N3506 

1N5226B 

1N3507 

1N5227B 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory 


muiuroifl 

muiur  on 

industry 

UireCl 

similar 

Dart  Uiimfinr 

ran  NUmDflr 

nopiacBrneni 

Donk^amanl 

nepiBcefiiBni 

Pans  U 

rage  tf 

IIMobOo 

1MC.OOQR 

1  MQCIYl 

1N3510 

1  Noo  1 1 

MM JCO I D 

1N3512 

IIMDtlOiiD 

INoolo 

IMC^^R 
1  NOiiOMD 

1N3514 

1N5235B 

1N3515 

1N5236B 



1N3516 

1N5237B 



1N3517 

1N5239B 



1N3518 

1N5240B 



1N3519 

1N5241B 



1N3520 

l  NDc4tD 

1N3521 

1ND<;4od 

1N3522 

1ND<:4od 

IMCO/ICR 
1ND^40D 

1N3524 

1  Mt;0/1QK 
lfMD^HOD 

1N3525 

1No2d0d 

1N352R 

1N5251B 

1N3527 

1N5252B 

1N3528 

1N5254B 



1N3529 

1N5256B 



1N3530 

1N5257B 



1N3531 

1N5258B 



1N3532 

IND^byD 

1NJ53J 

1MCOCAD 

1N3534 

lNoboo 

4-  )U 

iNoboO 

1  MO/11 

>1  17 
4-U 

1  Moron  a 

1MQ/11  A 
!INy4  IA 

/l  17 
4-1/ 

1N941B 

4-17 

1N3581 

1N942 

4-17 

1N3581A 

1N942A 

4-17 

1N3581B 

1N942B 

4-17 

1N3582 

1N943 

4-17 

1N3582A 

1N943A 

4-17 

1N3582B 

1N943B 

4-17 

1N3583 

1N944 

4-17 

A  h  1  OCflO  A 

1N3583A 

1N944A 

A  17 

4-1  f 

h  m train 

1N3583B 

1  mo  A  AD 

lNy44fci 

A  17 

4-1/ 

1N3584 

1N945 

17 

4-1/ 

lNJoo4A 

IMQdCA 

/I  17 
4-1/ 

( I'lOJOfD 

1N94SB 

4-17 

1N3675 

1N4736 

4-47 

1N3675A 

1N4736 

4-47 

1N3675B 

1N4736A 

4-47 

1N3676 

1N4737 

4-47 

1N3676A 

1N4737 

4-47 

INvib/bb 

1N4737A 

A  Al 

4-4/ 

1N3677 

"IN 4738 

4-4/ 

1 M1C77A 

mob*  /A 

1N4738 

/l  /(7 

4-4/ 

■1 MOC7"7D 

1HM70Q  A 

A  Al 

4-4/ 

1M/1700 

/I7 
4-4/ 

1  M1C7Q  A 

INob/oA 

A  Al 
4-4/ 

1 1  A*J\JI  uu 

1N4719A 

4-47 

1Noo/9 

1N4740 

A  Al 

1N3679A 

1N4740 

4-47 

1N3679B 

1N4740A 

4-47 

1N3680 

1N4741 

4-47 

1N3680A 

1N4741 

4-47 
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IIMOOOUD 

■\NA7A'\A 
IN4/4  IM 

A  A7 
4-4/ 

II^OOO  I 

1N4749 

4-47 

IN^Rftl  A 

1N4749 

4-47 

IMQCQID 
1INOOO  ID 

1N4749A 
iim4/4£M 

4.47 

1  INODO^i 

1N4741 
IN4/4o 

A  47 
4-4/ 

1  INODO^M 

1N4741 

4  47 

4-4/ 

1N3682B 

1N4743A 

4-47 

1N3683 

1N4744 

4-47 

1N3683A 

1N4744 

4-47 

1N3683B 

1N4744A 

4-47 

1N3684 

1M4745 

4-47 

1N3684A 

1N4745 

4-47 

INO004D 

IIN4/  4DM 

4-4/ 

IINOOOD 

IIM4/  40 

4_47 
4-4/ 

1 HOOOJM 

1N47AR 

4  47 
4-4/ 

llMOUOOD 

IM  A7AP,  A 
IIV4/ 40M 

A  47 
4-4/ 

IIMOOOD 

1M  A7A7 

4/ 

4_47 
4-4/ 

1MOCQRA 

IN4/4/ 

A  A~7 
4-4/ 

1N3686B 

1N4747A 

4-47 

1N3687 

1N4748 

4-47 

1N3687A 

1N4748 

4-47 

1N3687B 

1N4748A 

4-47 

1N3688 

1N4749 

4-47 

1N3688A 

1N4749 

4-47 

1MOCQQR 

MN4/4yA 

A  A~I 

4-4/ 

1MQRQQ 

IIN4/DU 

A  A7 
4-4/ 

1N1RAQA 
IWOOOjM 

IIN4/DU 

A  A7 
4-4/ 

IIMOD03D 

1N47RAA 
IIN4/DUM 

4.47 
4-4/ 

INnfiQn 

IIVI4/D I 

A  A7 
4-4/ 

INIRQfiA 

1  NOOIJUM 

I  I'JH/O  I 

4  47 
4-4/ 

1N3690B 

1N4751A 

4-47 

1N3691 

1N4752 

4-47 

1N3691A 

1N4752 

4-47 

1N3691B 

1N4752A 

4-47 

1N3692 

1N4753 

4-47 

1N3692A 

1N4753 

4-47 

1 M  IKQOR 

liV4/DoA 

A  Al 

4-4/ 

iiNooyo 

1PJ4/D4 

A  Al 

4-4/ 

IN4/D4 

4-4/ 

i  Nobyob 

1N4/D4A 

4-47 

1  IN  001*4 

1N4/DD 

y|  >I7 

4-4/ 

1  NIKOLA 

1N4/DD 

A  Al 

4-4/ 

1N3694B 

1N4755A 

4-47 

1N3695 

1N4756 

4-47 

1N3695A 

1N4756 

4-47 

1N3695B 

1N4756A 

4-47 

1N3696 

1N4757 

4-47 

1N3696A 

1N4757 

4-47 

1  INOOItOD 

1N47^7A 
I  IM4*/ O/M 

A  Al 

4-4/ 

1N1RQ7 
\VtoOoi 

IIN4/ Do 

4-47 

1MQRQ7A 
IIVfODy/  M 

IIN4/DO 

4-47 

1 M  QRQ7R 

1M/17CQ  A 
1IN4/D0A 

4-47 

1  MQfiQG 

1N4/Dy 

4-47 

1 MQCQQA 

i NobyoA 

1M^7CQ 

irv4/Dy 

4-47 

1N3698B 

1N4759A 

4-47 

1N47RT) 

A  Al 
4-4/ 

1N3699A 

1N4760 

4-47 

1N3699B 

1N4760A 

4-47 

1N3700 

1N4761 

4-47 

1N3700A 

1N4761 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

iNo/UUd 

1M47R1 A 

A  Al 
4-4/ 

iM^7m 

INo/U I 

1M47R9 

4-47 
4-4/ 

1M07fl1  A 
IINo/U  lA 

1 N47R9 

4-47 
4-4/ 

1M^7D1R 
IINO/U  ID 

1N47fi?A 

4-47 

1MT7n9 
IINO/Ut 

1M47fi^ 

4  47 
4-4/ 

1MT7D9A 

1N47R3 

4.47 
4-4/ 

1N3702B 

1N4763A 

4-47 

1N3703 

1N4764 

4-47 

1N3703A 

1N4764 

4-47 

1N3703B 

1N4764A 

4-47 

1N3704 

1M11QZS10 



1N3704A 

1M110ZS10 

— 

1MT7IT/1Q 
1N07U4D 

1 1 VI  I  IUZ.OD 

INo/UD 

1  Ivl  1  CxjLo  1 U 

IhiO/UDA 

I IV!  \c\)Lo  IU 

llMo/UDD 

I  Ivl  \c.vLOD 

I  l<JO/UO 

1 1VI  1 OULO  IU 

IINO/UOA 

MVI  lovCo  IU 

1N3706B 

1M130ZS5 

1N3707 

1M150ZS10 



1N3707A 

1M150ZS10 



1N3707B 

1M150ZS5 



1N3708 

1M160ZS10 



1N3708A 

1M160ZS10 



llMO/UOD 

MVI  IDUZoD 

1MQ7nQ 

iNj/uy 

I  Ivl  I0UZ.O  IU 

1MQ7HQA 

iNo/uyA 

I  Ivl  IOUt.o  IU 

MMJ/UyD 

MVI  lOU^OJ 

llVl£lUUZ.O  IU 

1W^7inA 
UNO/  IUM 

1  IVI£.UU£-0  1 U 

1N3710B 

1M200ZS5 

1N3779 

1N821A 

4-10 

1N3780 

1N821A 

4-10 

1N3781 

1N823A 

4-10 

1N3782 

1N825A 

4-10 

1N3783 

1N827A 

4-10 

■\h\11QA 

1No/o4 

1MQOQA 

INo^yA 

4-10 

■i  M07QC  A 

INo/odA 

INo/oDA 

1 MQ7QC  A 

Iino/odA 

IIMO/OOA 

INo/o/A 

1M17A7A 
IIMo/O/A 

IPJo/ooA 

ii\o/oyA 

1N3790A 

1N3790A 

1N3791A 

1N3791A 

_ 

1N3792A 

1N3792A 



1N3793A 

1N3793A 



1N3794A 

1N3794A 



1N3795A 

1N3795A 



1  M'37DRA 

iNo/yt>A 

1M*37QfiA 
IIMo/yDA 

irjj/y/A 

1M07Q7A 

MMJ/y/M 

1MQ7QQ  A 

liMs3/yoA 

iNo/yyA 

1M 170X1 A 

1M"3QlV)A 

IrvlOoUJA 

1  moo  (Via 

IIMOoUUA 

1MQQ/11  A 
INooU  lA 

IMTOm  A 
IIMOOU  IM 

1N3802A 

1N3802A 

- 

1N3804A 

1N3804A 

1N3805A 

1N3805A 

1N3806A 

1N3806A 

1N3807A 

1N3807A 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N3808A 

1N3808A 

— 

1N3809A 

1N3809A 

— 

1N3810A 

1N3810A 

— 

1N3811A 

1N3811A 

— 

1N3812A 

1N3812A 

— 

1N3813A 

1N3813A 

— 

1N3814A 

1N3814A 

— 

1N3815A 

1N3815A 

— 

1N3816A 

1N3816A 

1N3817A 

1N3817A 

1N3818A 

1N3818A 

1N3819A 

a  II  ion  A  A  A 

1N3819A 

1N3820A 

1N3820A 

— 

1N3821 

1N3821 

4-32 

1N3822 

1N3822 

4-32 

1N3823 

1N3823 

4-32 

1N3824 

1N3824 

4-32 

1N3825 

1N3825 

4-32 

1N3826 

1N3826 

4-32 

1N3827 

1N3827 

4-32 

1N3828 

1N3828 

4-32 

1N3829 

1N3829 

1N3830 

1N3830 

4-32 

1N3949 

A  K  1  njAft  a  n 

1N2984B 

1N3950 

1N3796B 

— 

1N3951 

1.5M25Z5 

— 

1N3984 

1N3997A 

— 

1N3985 

1N3998A 

— 

1N3986 

1N3998A 

_ 

1N3993 

1N3993 

4-38 

1N3993R 

1N3993R 

— 

1N3994 

1N3994 

4-38 

1N3994R 

1N3994R 

1N3995 

1N3995 

'-  V 

1N3995R 

1N3995R 

1N3996 

1N3996 

4-38 

1N3996R 

1N3996R 

— 

1N3997 

1N3997 

4-38 

1N3997R 

1N3997R 

— 

1N3998 

1N3998 

4-38 

1N3998R 

1N3998R 

— 

1N3999 

1N3999 

4-38 

1N3999R 

1N3999R 

— 

1N4000 

1N4000 

4-38 

1N4000R 

1N4000R 

— 

1N4010 

1N821 

4-10 

1N4016 

1N2972A 

— 

1N4016A 

1N2972A 

1N4016B 

1N2972B 

— 

1N4017 

1N2973A 

— 

1N4017A 

1N2973A 

— 

1N4017B 

1N2973B 

— 

1N4018 

1N2974A 

— 

1N4018A 

1N2974A 

— 

1N4018B 

1N2974B 

— 

1N4019 

1N2975A 

1N4019A 

1N2975A 

1N4019B 

1N2975B 

1N4020 

1N2976A 

1N4020A 

1N2976A 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4020B 

1N2976B 

— 

1N4021 

1N2977A 

— 

1N4021A 

1N2977A 

— 

1N4021B 

1N2977B 

— 

1N4022 

1N2979A 

— 

1N4022A 

1N2979A 

— 

1N4022B 

1N2979B 

— 

1N4023 

1N2980A 

1N4023A 

1N2980A 

1N4023B 

1N298UD 

1N4024 

1N2982A 

A  K  1  A  yV"»  A  A 

1N4024A 

mionooA 
lN2yo2A 

1N4024B 

1N2982B 

— 

1N4025 

1N2984A 

— 

1N4025A 

1N2984A 

— 

1N4025B 

1N2984B 

— 

1N4026 

1N2985A 

— 

1N4026A 

1N2985A 

— 

1N4026B 

1N2985B 

— 

1N4027 

1N2986A 

1N4027A 

•4  lin/lfir  A 

1N2986A 

1N4027B 

1N2986B 

1N4028 

lN2yooA 

1N4028A 

lN2yo8A 

1N4028B 

1N2988B 

— 

1N4029 

1N2989A 

— 

1N4029A 

1N2989A 

— 

1N4029B 

1N2989B 

— 

1N4030 

1N2990A 

— 

1N4030A 

1N2990A 

— 

1N4030B 

1N2990B 

— 

1N4031 

1N2991A 

1N4031A 

1N2991A 

1N4031B 

a  k  I  iw\a  n 

1N2991B 

1N4032 

1N2992A 

1N4032A 

1  MOtfVYl  A 

1N2992A 

1N4032B 

1N2992B 

— 

1N4033 

1N2993A 

— 

1N4033A 

1N2993A 

— 

1N4033B 

1N2993B 

— 

1N4034 

1N2995A 

— 

1N4034A 

1N2995A 

— 

1N4034B 

1N2995B 

— 

1N4035 

1N2997A 

1N4035A 

A  It  1  '"W^~7  A 

1N2997A 

1N4035B 

1N299/B 

1N4036 

1N2999A 

1N4036A 

A  »l1fW\A 

1N2999A 

1N4036B 

1N2999B 

— 

1N4037 

1N3000A 

— 

1N4037A 

1N3000A 

— 

1N4037B 

1N3000B 

— 

1N4038 

1N3001A 

— 

1N4038A 

1N3001A 

— 

1N4038B 

1N3001B 

z 

1N4039 

1N3002A 

1N4039A 

1N3002A 

1N4039B 

1N3002B 

1N4040 

1N3003A 

1N4040A 



1N3003A 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorold 

Industry 

Direct 

Similar 

w  1 1 1 1 1 1  01 

Part  Number 

Run  In  pfl  muni 

nop  laui  mo  in 

Rpniarftmfint 

Page  # 

1N4040B 

1N3003B 

— 

1N4041 

1N3004A 

— 

1N4041A 

1N3004A 

— 

1N4041B 

1N3004B 

— 

1N4042 

1N3005A 

— 

1N4042A 

1N3005A 

— 

1N4042B 

1N3005B 

1W/inQ4 

1M9C0/1Q 

lN^b^4b 

1N4095 

1N5231A 

4-51 

1N4096 

1N4763A 

4-47 

1N4097 

1N4764A 

4-47 

1N4098 

• 

1M150ZS5 

1N4099 

1N4099 

4-39 

1N4100 

1N4100 

4-39 

1N4101 

1N4101 

4-39 

1N4102 

1N4102 

4-39 

1N4103 

1N4103 

4-39 

1N4104 

1N4104 

4-39 

1N4105 

1N4105 

4-39 

irv4  iud 

1N4106 

4-39 

1N4107 

1N4107 

4-39 

1N4108 

1N4108 

4-39 

1N4109 

1N4109 

4-39 

1N4110 

1N4110 

4-39 

1N4111 

1N4111 

4-39 

1N4112 

1N4112 

4-39 

1N4113 

1N4113 

4-39 

1N4114 

1N4114 

4-39 

1N4115 

1N4115 

4-39 

1N4116 

1N4116 

4-39 

1N4117 

1N4117 

4-39 

1N4  MO 

lo 

4-39 

1N4119 

1N4119 

4-39 

1N4120 

1N4120 

4-39 

1N4121 

1N4121 

4 

1N4122 

1N4122 

4-39 

1N4123 

1N4123 

4-39 

1N4124 

1N4124 

4-39 

1N4125 

1N4125 

4-39 

1N4126 

1N4126 

4-39 

1N4127 

1N4127 

4-39 

1N4128 

1N4128 

4-39 

1N4129 

1N4129 

4-39 

1N4130 

i  m  n  on 

4-39 

1N4131 

1N4131 

4-39 

1N4132 

1N4132 

4-39 

1N4133 

1N4133 

4-39 

1N4134 

1N4134 

4-39 

1N4135 

1N4135 

4-39 

1N4158 

1N4736 

4-47 

1N4158A 

1N4736 

4-47 

1N4158B 

1N4736A 

4-47 

1N4159 

1N4737 

4-47 

1N4159A 

1N4737 

4-47 

1N4159B 

1N4737A 

447 

1N4160 

1N4738 

4-47 

1N4160A 

1N4738 

4-47 

1N4160B 

1N4738A 

4-47 

1N4161 

1N4739 

4-47 

1N4161A 

1N4739 

4-47 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 


Mntnrnia 

fflQIOTUIB 

UK  Obl 

Similar 

Ol  III  1  Id  ■ 

Pari  Unmhar 

ran  numucf 

nop  IdLsinBlfl 

nopiiCBniBni 

Pans  M 

rage  ff 

1N4161B 

1N4739A 

4-47 

1N4162 

1N4740 

4-47 

1N4162A 

1N4740 

4-47 

1N4162B 

1N4740A 

4-47 

1N4163 

1N4741 

4-47 

1N4163A 

1N4741 

4-47 

1N4163B 

1N4741A 

4-47 

1N4 1o4 

1N4742 

4-47 

1N41B4A 

1N4742 

4-47 

4"4/ 

1N41R4R 

1N474PA 

1IV4/4£M 

A  47 
4-4/ 

1N4165 

1N4743 

4-47 

4-4/ 

1N4165A 

1N4741 
M<i4/  40 

4-47 
4-4/ 

1N4165B 

1N4743A 

4-47 

1N4166 

1N4744 

4-47 

1N4166A 

1N4744 

4-47 

1N4166B 

1N4744A 

447 

1N4167 

1N4745 

4-47 

1N4167A 

1N4745 

4-47 

1N4167B 

1N4745A 

4-47 

1N4168 

1N4746 

4-47 

1N41R8A 

i lit  I LHJri 

1N4746 

4  47 
4  4/ 

1N41B8R 

1 N 4746 A 

4-47 
4^4/ 

1N4169 

1M4747 

4-47 
4-4/ 

1N4169A 

1N4747 

4-47 

1N4169B 

1N4747A 

4-47 

1N4170 

1N4748 

4-47 

1N4170A 

1N4748 

447 

1N4170B 

1N4748A 

4-47 

1N4171 

1N4749 

4-47 

1N4171A 

1N4749 

4-47 

1N4171B 

1N4749A 

4-47 

1N4172 

1N4750 

4-47 

1N4172A 

1N4750 

4-47 

1N4172B 

1 N47S0A 

1  lit/  i^Jr\ 

4-47 

1N4173 

1N4751 

4-47 

1N4173A 

1N4751 

4-47 

1N4173B 

1N4751A 

4-47 

1N4174 

1N4752 

4-47 

1N4174A 

1N4752 

4-47 

1N4174B 

1N4752A 

4-47 

1N4175 

1N4753 

447 

1N4175A 

1N4753 

447 

1N4175B 

1N4753A 

4-47 

1N4  1/0 

1N4754 

447 

1N4176A 

1 1 1^  1  f  UH 

1(114/ C>4 

A  AT 
4-4/ 

1N417RR 

1  111  1  (  UU 

1N47R4A 
IPJ4/04M 

A  A7 
4-4/ 

1N4177 

A  A~I 
4-4/ 

1N4177A 

1 N47^ 

A  AT 
4-4/ 

1N4177B 

1N4755A 

4-47 

1N4178 

1N4756 

4-47 

1N4178A 

1N4756 

4-47 

1N4178B 

1N4756A 

4-47 

1N4179 

1N4757 

447 

1N4179A 

1N4757 

447 

1N4179B 

1N4757A 

4-47 

1N4180 

1N4758 

447 

1N4180A 

1N4758 

447 

1N4180B 

1N4758A 

447 

1N4181 

1N4759 

447 

1N4181A 

1N4759 

447 
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Direct 
Replacement 

Motorola 
Similar 
Replacement 

Page# 

1N4181B 

1N4759A 

4-47 

1N4182 

1N4760 

4-47 

1N4182A 

1N4760 

4-47 

1N4182B 

1N4760A 

4-47 

1N4183 

1N4761 

4-47 

1N4183A 

1N4761 

4-47 

1N4183B 

1N4761A 

4-47 

1N4184 

1N4762 

4-47 

1N4184A 

1N4762 

4-47 

1N4184B 

1N4762A 

4-47 

1N4185 

1N4763 

4-47 

1N4185A 

1N4763 

4-47 

1N4185B 

1N4763A 

4-47 

1N4186 

1N4764 

4-47 

1N4186A 

1N4764 

4-47 

1N4186B 

1N4764A 

4-47 

1N4194 

1N2970A 



1N4194A 

1N2970A 



1N4194B 

1N2970B 

— 

1N4195 

1N2971A 

— 

1N4195A 

1N2971A 

— 

1N4195B 

1N2971B 

— 

1N4196 

1N2972A 

— 

1N4196A 

1N2972A 

— 

1N4196B 

1N2972B 



1N4197 

1N2973A 



1N4197A 

1N2973A 



1N4197B 

1N2973B 



1N4198 

1N2974A 



1N4198A 

1N2974A 

_ 

1N4198B 

1N2974B 

— 

1N4199 

1N2975A 

— 

1N4199A 

1N2975A 

— 

1N4199B 

1N2975B 

— 

1N4200 

1N2976A 

— 

1N4200A 

1N2976A 

— 

1N4200B 

1N2976B 

1N4201 

1N2977A 

1N4201A 

1N2977A 

_ 

1N4201B 

1N2977B 

_ 

1N4202 

1N2977A 

_ 

1N4202A 

1N2977A 



1N4202B 

1N2978B 

— 

1N4203 

1N2979A 

— ' 

1N4203A 

1N2979A 

— 

1N4203B 

1N2979B 

— 

1N4204 

1N2980A 

— 

1N4204A 

1N2980A 

— 

1N4204B 

1N2980B 

— 

1N4205 

1N2981A 



1N4205A 

1N2981A 

— 

1N4205B 

1N2981B 



1N4206 

1N2982A 



1N4206A 

1N2982A 

— 

1N4206B 

1N2982B 

— 

1N4207 

1N2983A 

1N4207A 

1N2983A 

1N4207B 

1N2983B 

1N4208 

1N2984A 

1N4208A 

1N2984A 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Direct 
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Replacement 

Replacement 

Page  # 

1N4208B 

1N2984B 



1N4209 

1N2985A 

— 

1N4209A 

1N2985A 

— 

1N4209B 

1N2985B 

_ 

1N4210 

1N2986A 

— 

1N4210A 

1N2986A 

— 

1N4210B 

1N2986B 

— 

1N4211 

1N2987A 

— 

1N4211A 

1N2987A 

— 

1N4211B 

1N2987B 

— 

1N4212 

1N2988A 

— 

1N4212A 

1N2988A 

— 

1N4212B 

1N2988B 

— 

1N4213 

1N2989A 

— 

1N4213A 

1N2989A 



1N4213B 

1N2989B 

— 

1N4214 

1N2990A 

— 

1N4214A 

1N2990A 

— 

1N4214B 

1N2990B 

— 

1N4215 

1N2991A 

— 

1N4215A 

1N2991A 

— 

1N4215B 

1N2991B 

— 

1N4216 

1N2992A 

— 

1N4216A 

1N2992A 

— 

1N4216B 

1N2992B 



1N4217 

1N2993A 



1N4217A 

1N2993A 



1N4217B 

1N2993B 



1N4218 

1N2994A 



1N4218A 

1N2994A 

— 

1N4218B 

1N2994B 

— 

1N4219 

1N2995A 

— 

1N4219A 

1N2995A 

— 

1N4219B 

1N2995B 

— 

1N4220 

1N2996A 

— 

1N4220A 

1N2996A 

— 

1N4220B 

1N2996B 



1N4221 

1N2997A 



1M4221A 

1N2997A 



1N4221B 

1N2997B 

1N4222 

1N2998A 

— 

1N4222A 

1N2998A 

— 

1N4222B 

lfj2998B 

— 

1N4223 

1N2999A 

— 

1N4223A 

1N2999A 

— 

1N4223B 

1N2999B 

— 

1N4224 

1N3000A 

— 

1N4224A 

1N3000A 

— 

1N4224B 

1N3000B 



1N4225 

1N3001A 



1N4225A 

1N3001A 



1N4225B 

1N3001B 



1N4226 

1N3002A 



1N4226A 

1N3002A 



1N4226B 

1N3002B 

— 

1N4227 

1N3003A 

_ 

1N4227A 

1N3003A 

1N4227B 

1N3O03B 

1N4228 

1N3004A 

1N4228A 

1N3004A 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

1  all    H  U  III  Uvl 

Rftnlarampnt 

RpnlarRtnfint 

IIOpiOUOIIIOIII 

Page  # 

A  ft  1  HOIOD 

1N4228B 

1IN0UU4d 

-1  M  H  ion 

1N4229 

a  h  ionnc  a 

1N4229A 

h  monnt  a 

1N3005A 

1N4229B 

1N3005B 

1N4230 

a  h  1  i/w  a 

iNjOGbA 

1N4230A 

INoUUoA 

1N4230B 

INoUUbB 

1N4231 

1N3007A 

1N4231A 

1N3007A 



1N4231B 

1N3007B 

— 

1N4232 

1N3008A 

— 

1N4232A 

1N3008A 

_ 

1  hi  /lOOon 

ihnnnoD 
INoUUoB 

A  hi  ilOOO 

-i  hi  (in  a 

1N4233A 

1  hionnn  a 

1NJUU9A 

-i  |l  i  innnn 

1 N4233B 

a  hionnnn 

1N3009B 

1N4234 

INoUlUA 

1N4234A 

a  h  i  on  a n  a 

1N3010A 

1N4234B 

1  Mom  no 

1N4235 

1N3011A 

I  I  **_AJ  I  I  rA 

1N4235A 

1N3011A 



1N4235B 

1N3011B 



1N4236 

1N3012A 

_ 

1N4236A 

1N3012A 

— 

1N4236B 

■i  hionnon 

1N3012B 

1N4237 

a  hion-io  a 

1N3013A 

1N4237A 

->  hionno  a 

1N3013A 

1N42378 

a k  i  on  a  on 

1N3013B 

A  K  1   *  00 

1N4238 

A  h  ion-i  A  A 

1N3014A 

jiii  Ann  a 

1N4238A 

A  h  1  On-4  A  A 

1N3014A 

h k i (noon 

1N4238B 

a  h  iooh  dn 

1NJ014B 

1N4239 

1N4239A 

1N3015A 



1N4239B 

1N3015B 

— 

1N4258 

1N2970A 



1N4258A 

1N2970A 



^  hi  iiocon 

1N4258B 

a  h  i  on*7nn 

1N2970B 

1N4259 

A  hlOn~7H  A 

1N2971A 

■A  hi  AHCf\  A 

1N42b9A 

1N2971A 

^  hi  dornn 

1 N4259B 

^  h  i  on  "7  a  n 

1N2971B 

^  hi  i4ocn 

1 N4260 

A  MOn~70  A 

1N29/2A 

^  hi  (ocn  a 

A  h  i  omo  A 

1N2972A 

H  hi  jicnn 

1N4260B 

A  hlon~70n 

1N2972B 

1N4261 

1M297^A 

I  HtJi  Jn 

1N4261A 

1N2973A 



1N4261B 

1N2973B 

— 

1N4262 

1N2974A 

— 

1N4262A 

1N2974A 

— 

a  hi  do^on 

a  h  ion "7  a  n 

1N2974B 

1N2975A 

1  hi  /l  ICO  A 

i  M"yY7C  A 

1N29/OA 

«  hi  /locin 

1N4263B 

1N2975B 

1N4264 

A  h  1  On"7f?  A 

1N2976A 

^  hi  AriC  A  A 

1N4264A 

■i  h  1  On"7C  A 

1N2976A 

1  hi  i40/">  jin 

1N4264B 

h  i  omc  n 

1N2976B 

1N4265 

1N2977A 

- 

1N42DDA 

1  hio,n~7~7  A 

1N4265B 

1N2977B 

1N4266 

1N2979A 

1N4266A 

1N2979A 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory 


U  nlnrnl a 
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oimiiar 
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nepiacemant 
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PatjB  # 

1N4266B 

a  hionTnn 

1N2979B 

1N4267 

a  h  i  on  on  a 

1N2980A 

— 

A  h  1  A  On  "7  A 

1N4267A 

■i  hionon  a 

1N2980A 

■*  h  i  a  omn 

1N4267B 

a  hionnnn 

1N2980B 

a  hi  doeo 

llWoo 

1N2982A 

A  h  1  a  onn  A 

1N4268A 

a  MOflOO  A 

1N2982A 

■»  hi  /neon 

1N42boB 

1  MTOQOD 

1N^9o2B 

1 N4269 

1N2984A 

1N4269A 

1N2984A 



1N4269B 

1N2984B 



1N4270 

1N2985A 



1N4270A 

1N2985A 



a  hi  di7nn 

1N4270B 

1N4271 

1MOO0C  A 

A  h  1  AO"70  A 

1N4272A 

1  hlonoo  A 

1N4272B 

<  h  lononn 

1N2988B 

1N4273 

a  h  j  onon  a 

1N2989A 

1N4273A 

a  h  innnn  a 

1N2989A 

A  h  J  A  o"7on 

1 N4273B 

a  hiononn 

1N2989B 

1N4274 

1N4274A 

1N2990A 

— 

1N4274B 

1N2990B 

— 

1N4275 

1N2991A 

— 

1N4275A 

1N2991A 

— 

1N4275B 

1N2991B 

1N4276 

1N2992A 

1N4276A 

a  h  innno  a 

1N2992A 

1N4276B 

A  IIAAnnfl 

1N2992B 

1N4277 

a  h  i  onno a 

1N2993A 

1N4277A 

1N2993A 

1N4277B 

1N2993B 

1M497R 

1N4278A 

1N2995A 



1N4278B 

1N2995B 

_ 

1N4279 

1N2997A 

— 

1N4279A 

1N2997A 

— 

jiii  mnn 

1 N4279B 

a  h  ionn~7n 

1N2997B 

1N4280 

a  h  i  onnn a 

1N2999A 

AW  A nnn  A 

1N4280A 

a  h  i  onnn a 

1N2999A 

1N4280B 

a  h  i  orwi  n 

1N2999B 

1N4281 

a  h  mnnn  a 

1N4281A 

a  h  i  onnn  a 

1N3000A 

a  h  j  aoo  -4  n 

1N4281B 

a  hionnnn 

1N3000B 

1N4282 

i  i»Jw  In 

1N4282A 

1N3001A 

— 

1N4282B 

1N3001B 

— 

1N4283 

1N3002A 

— 

1N4283A 

1N3002A 



a h i (nnnn 

1N4283B 

a  h  i  onnon 

1N3002B 

1N4284 

a  hjonno  a 

1N4284A 

■i  hionno  a 

1N3003A 

1N4284B 

a  hionnon 

1N3003B 

1N4285 

a  h  i  onn  a  a 

1N3004A 

1N4285A 

a  h  i  onn  a  a 

1N3004A 

1N4285B 

a  h  i  onn  a  n 

1N3004B 

1N4286 

1N3005A 

- 

1  M  A1QC A 

1N428DA 

IIMoUUdA 

1N4286B 

1N3005B 

1N4287 

1N3007A 

1N4287A 

1N3007A 
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Motorola 

Industry 
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Part  Numher 

i  ait  nuiiiuui 
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Page  # 

1N4287B 

4  ft  1 

iNjOWB 

1N4288 

-i  ft  1  OAAn  A 

1N3008A 

— 

1N4288A 

1N3008A 

1N4288B 

^.  unrinnn 

INJOOoB 

4  h  i a nnn 

1N4289 

1N.3U09A 

1N4289A 

INoUUyA 

1N4289B 

1N4290 

1N3011A 

1 1  M\J\J  1  1  n 

1N4290A 

1N3011A 



1N4290B 

1N3011B 

— 

1N4291 

1N3012A 



1N4291A 

1N3012A 



-<  ft  i  jivh  n 

1N4291B 

iNJUIZd 

1N4292 

1  MO/11  A  A 

■ill  J  o/*l  O  A 

1N4292A 

1  Mom  /I  A 

1N4292B 

4  ft  i  on  «  a  n 

1N3014B 

1N4293 

H  11 L OA Hf  A 

1N3015A 

4  ft  1     OO  O  A 

1N4293A 

i  Mini  C  ft 

1N4293B 

1N3015B 

1N4321 

1N4323 

1N4736 

4-47 

1N4323A 

1N4736 

4-47 

1N4323B 

1N4736A 

4-47 

1N4324 

1N4737 

4-47 

1N4324A 

1N4737 

4-47 

1  M  AVi AD 

1N4324B 

1N4737A 

4-47 

1N4325 

1N4738 

4-47 

4  ft>  jnnr A 

1N4325A 

1N4738 

4-47 

1N4325B 

1N4738A 

4-47 

1N4326 

1N4739 

4-47 

1N4326A 

1N4739 

4-47 

IM/17'MA 

4-47 

1N4327 

1N4740 

4-47 

1N4327A 

1N4740 

4-47 

1N4327B 

1N4740A 

4-47 

1N4328 

1N4741 

4-47 

4  III  iCVIO  A 

1N4J28A 

1N4741 

4-47 

■1  ft  1   J  lAAfl 

1N4328B 

1N4741A 

4-47 

4  ft  1  i™ 

1N4329 

1N4742 

4-47 

-4  ft  I  J  nrin  A 

1N4329A 

1N4742 

4-47 

1N4329B 

1N4742A 

4-47 

H  ft  I  A  'lin 

1N4330 

1N4743 

4-47 

1N4330A 

1N4743 

4-47 

1N4330B 

A-A7 

1N4331 

1N4744 

4-47 

1N4331A 

1N4744 

4-47 

1N4331B 

1N4744A 

4-47 

1N4332 

1N4745 

4-47 

H  hi  A  TV1  A 

1N4332A 

1N4745 

4-47 

1N4J2B 

1N4745A 

4-47 

1N4333 

1N4746 

4-47 

-1  III  iOlO  A 

1N4333A 

1N4746 

4-47 

1 1ll  ionon 

1N4333B 

1N4746A 

4-47 

1N4334 

1N4747 

4-47 

i  III  ArfiA  A 

1N4334A 

1N4747 

4-47 

1N4334B 

1N4747A 

4-47 

1N4335 

1N4748 

4-47 

1N4335A 

1N4748 

4-47 

1N4335B 

1N4748A 

4-47 

1N4336 

1N4749 

4-47 

Mrtfnrnla 

Mntnrnla 

I  nri  iictru 
IIIUUSM  y 

Direct 

Similar 

ul  III  1  IOt 

Pari  Nnmhnr 
ran  nuntuoi 

Ran  larimont 

Rfinlapflmonl 

nBUIObOMI  DDI 

rayc  ft 

^  ft i a  one  a 

1N4336A 

IMAIAO 

M  ^7 

1N4336B 

iM  AlACl  A 

1N4/49A 

A  A1 

4-4/ 

1N4337 

1N4/DU 

^  <17 

4-4/ 

A  K  1  A  OA"7  A 

1N4337A 

1N4750 

A  Al 

4-4/ 

4 hi  <AA7n 

1N4337B 

IN4/DUA 

yl  Al 
4-4/ 

1N4338 

IN4/01 

4-4/ 

1 N4  J38A 

IIM4/0  1 

4-4/ 

1N4751A 

4-47 

1N4339 

1N4752 

4-47 

1N4339A 

1N4752 

4-47 

1N4339B 

1N4752A 

4-47 

1N4340 

1N4753 

4-47 

4  ft  |  <Q*|AA 

1N434UA 

A  Al 
4-4/ 

4  iii  a  n  Af\r> 

1N4340B 

1Mv.7C.QA 

1N4/DJA 

A  Al 
4-4/ 

1N4341 

4  ft  i  Ant  a 

1N4/b4 

4-47 

1N4341A 

1  M  ,/l7Cv( 

1N4/M 

/(  Al 

4-4/ 

4  ft  1  A  O  A  4  n 

1N4341B 

1  hi  A1CA  A 

1N4/b4A 

4-47 

4  hi  An  Art 

1Mv17CC. 
1N4/03 

/)  y17 
4-4/ 

4  hi  An  An  ft 

1N4342A 

1h.M7C.C 

1N4/D0 

A  Al 

4-4/ 

1N4342R 

1N4755A 

4-47 

1N4343 

1N4756 

4-47 

1N4343A 

1N4756 

4-47 

1N4343B 

1N4756A 

4-47 

1N4344 

1N4757 

4-47 

-1  ft  1  1  1  A  A  A 

1N4344A 

1N4757 

4-47 

1N4344B 

1N4757A 

A  Al 

4-4/ 

1N4345 

1h.M7CQ 
1N4/00 

>t  /17 

4-4/ 

1N4345A 

1N4758 

4-47 

1N4345B 

i  ft  I  /(7C0  A 

1N4/boA 

A  Al 

4-4/ 

1N4346 

1N4759 

4-47 

4  ft  i  *  n  a  a 

1N4346A 

1N4759 

4-47 

1N414RR 

1N4759A 

4-47 

1N4347 

1N4760 

4-47 

1N4347A 

1N4760 

4-47 

1N4347B 

1N4760A 

4-47 

1N4348 

1N4761 

4-47 

H  hi  Art  AO  A 

1N4348A 

1N4761 

4-47 

h ft  1  AnAQD 

1N4J40D 

llM4/b1A 

A  Al 

4-4/ 

1N4349 

1N4762 

4-47 

4  hi  An  An  A 

1 N4J49A 

1N4762 

^  yl7 
4-4/ 

4  hi  <o<An 

1N4349B 

1  M  A~7Cn  A 

1N4/62A 

A  Al 

4-4/ 

1N4350 

1N4763 

>4  /t7 

4-4/ 

4  h  i  a or n a 

1N4350A 

1N4763 

A  Al 

4-4/ 

1N4350B 

1N4763A 

4-47 

1N4351 

1N4764 

4-47 

1N4351A 

1N4764 

4-47 

1N4351B 

1N4764A 

4-47 

1N4352 

1M110ZS10 

1N4352A 

H  ft  a  -4  -|  J"\7C  1  1*1 

1  MlluZblU 

i  M/tOClD 

1N4JD2B 

H  Mi  Hfl7CC 

ifvinUZbb 

1N4353 

< hi  jociii 

1N4353A 

4  h  A  4  0/\*7O  4  n 

1M120ZS10 

1N43DJB 

1 M1TA7CC 

1N4JD4 

lMiou/o  10 

iN4od4A 

1  M1  Qfi7C  in 

IMiJUZo  10 

1N4354B 

1M130ZS5 

- 

1N4355 

41  JH  CA7P  H  n 

1M150ZS10 

1N4355A 

1M150ZS10 

1N43558 

1M150ZS5 

1N4356 

1M160ZS10 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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Motorola 

Industry 
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ran  NumDBr 

Replacement 

Replacement 

Page  # 

1N4356A 

1M160ZS10 

— 

1N4356B 

1M160ZS5 

— 

1N4357 

1M180ZS10 

— 

1N4357A 

1M180ZS10 

— 

1N4357B 

1M180ZS5 

— 

1N4358 

1M200ZS10 

— 

1N4358A 

1M200ZS10 

— 

1M/1QCQQ 

INhoood 

llvVUUZbb 

1N4360 

1N4370A 

1N4370 

1N4370 

4-4 

1N4371 

1N4371 

4-4 

1N4372 

1N4372 

4-4 

1N4400 

1N4736 

4-47 

1N4401 

1N4737 

4-47 

1N4402 

1N4738 

4-47 

1N4403 

1N4739 

4-47 

1N4404 

1N4740 

4-47 

1N4405 

1N4741 

4-47 

1N4406 

1N4742 

4-47 

1N4/43 

4-47 

1N4408 

1N4744 

4-47 

1N4409 

1N4745 

4-47 

1N4410 

1N4746 

4-47 

1N4411 

1N4747 

4-47 

1N4412 

1N4748 

4-47 

1N4413 

1N4749 

4-47 

1N4414 

1N4750 

4-47 

1N4415 

1N4751 

4-47 

1N4416 

1N4752 

4-47 

1N4417 

1N4753 

4-47 

1N4418 

1N4754 

4-47 

1N4755 

4-47 

1N4420 

1N4756 

4-47 

1N4421 

1N4757 

A-A7 

1N4422 

A-A7 

1N4423 

1N4759 

A-A7 

1N4424 

1N4760 

4-47 

1N4425 

1N4761 

4-47 

1N4426 

1N4762 

4-47 

1N4427 

1N4763 

4-47 

1N4428 

1N4764 

4-47 

1N4429 

1M110ZS10 

— 

1N4430 

1M120ZS10 

- 

lN44ol 

IMiJOZblO 

1N4432 

1M150ZS10 

1N4433 

1M160ZS10 

1N4434 

1M180ZS10 

1N4435 

1M200ZS10 

1N4460 

1N4735A 

1N4461 

1N4736A 

4  4/ 

1N4462 

1N4737A 

4-47 

1N4463 

1N4738A 

4-47 

1N4464 

1N4739A 

4-47 

1N4465 

1N4740A 

4-47 

1N4466 

1N4741A 

4-47 

1N4467 

1N4742A 

4-47 

1N4468 

1N4743A 

4-47 

1N4469 

1N4744A 

4-47 

1N4470 

1N4745A 

4-47 

1N4471 

1N4746A 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4472 

1N4747A 

4-47 

1N4473 

1N4748A 

4-47 

1N4474 

1N4749A 

4-47 

1N4475 

1N4750A 

4-47 

1N4476 

1N4751A 

4-47 

1N4477 

1N4752A 

4-47 

1N4478 

1N4753A 

4-47 

lN4/b4A 

A  A~I 

4-4/ 

1N4480 

4-47 

1N4481 

1N47S6A 

Hit  /  \J\Ji\ 

4-47 

1N4482 

1  EM47Ei7A 

4-47 

1N4483 

1N4758A 

4-47 

1N4484 

1N4759A 

4-47 

1N4485 

1N4760A 

4-47 

1N4486 

1N4761A 

4-47 

1N4487 

1N4762A 

447 

1N4488 

1N4763A 

4-47 

1N4489 

1N4764A 

4-47 

1N4490 

1M110ZS5 

— 

1  hi  A  Af\-\ 

IMVUZbD 

1N4492 

1M1 WSS 

1 IVI  1  -JU£_0<J 

1N44Q3 

1M1  ^07^^ 

I  IVI  tJULOD 

1N4494 

I  IVI  lOUtOJ 

1 1  itHsj 

1  IVI  1  CnJLOD 

1N4496 

1M200ZS5 

— 

1N4499 

1N4735A 

4-47 

1N4503 

1N4752 

4-47 

1N4504 

1N5388A 

4-47 

1N4549A 

1N4549A 

— 

1N4549RA 

1N4549RA 

— 

1N4550A 

1N4550A 

— 

^  m Accnn a 

1 N4550HA 

1N4550KA 

1N41S1A 

IMWIA 

1N4"S1RA 

1  N4S.S1  R  A 

I  l"lHJU£M 

I  lit  JJtrA 

1N45fi?RA 

1N4W9RA 

ii'mjc.nrA 

1N4553A 

1N4553A 

— 

1N4553RA 

1N4553RA 

— 

1N4554A 

1N4554A 

— 

1N4554RA 

1N4554RA 

— 

1N4555A 

1N4555A 

— 

1N4555RA 

1N4555RA 

— 

1N4556A 

1N4556A 

— 

1N4556RA 

1 N4556RA 

1N4S.S7A 

1  WHJUf  r\ 

IN  4^7  A 

1N4WRA 

1M4^7RA 

1N4(KRA 

1N4IftftA 

IKM'WtRA 

I  l"**K)JOnfH 

1N4559A 

1N4559A 

— 

1N4559RA 

1N4559RA 

— 

1N4560A 

1N4560A 

— 

1N4560RA 

1N4560RA 

— 

1N4561A 

1N4561A 

— 

1N4561RA 

1N4561RA 

— 

1N4562A 

1N4562A 

1N4562RA 

1N4562RA 

z 

1N4563A 

1N4563A 

1N4563RA 

1N4563RA 

1N4564A 

1N4564A 

1N4564RA 

1N4564RA 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

lintr.mli 

motorola 

industry 

uireci 

Pari  Uiimhar 

ran  numuer 

Replacement 

Replacement 

rage  # 

1N4565 

1N4565 

4-43 

1N4565A 

1N4565A 

1N4566 

1N4566 

4-43 

A  k  1  A  Cf*-f*  A 

1N4566A 

1N4566A 

— 

1N4567 

1N4567 

4-43 

1N4567A 

1N4567A 

1N4568 

1N4568 

4-43 

IN40OOA 

1N4569 

4-43 

1N4569A 

1N4569A 

1N4570 

1N4570 

4-43 

1N4570A 

1N4570A 

1N4571 

1N4571 

4-43 

1N4571A 

1N4571A 

— 

1N4572 

1N4572 

4-43 

1N4572A 

1N4572A 

— 

1N4573 

1N4573 

4-43 

1N4573A 

1N4573A 

— 

1N4574 

1N4574 

4-43 

IIM4J/ HA 

1N4575 

1N4575 

4-43 

1N4575A 

1N4S75A 

1N4576 

1N4576 

4-43 

1N4576A 

1N4576A 

1N4577 

1N4577 

4-43 

1N4577A 

1N4577A 

— 

1N4578 

1N4578 

4-43 

1N4578A 

1N4578A 

— 

1N4579 

1N4579 

4-43 

1N4579A 

1N4579A 

— 

1N4580 

1N4580 

4-43 

1  M  A  £  Qfl  A 

1 N4boUA 

1N4581 

1N4581 

4-43 

1N4581A 

1N4S81A 

1N4582 

1N4582 

4-43 

1N4582A 

1N4582A 

1N4583 

1N4583 

4-43 

1N4583A 

1N4583A 

— 

1N4584 

1N4584 

4-43 

A  h  1  A  rfl  A  A 

1N4584A 

1N4584A 

— 

1N4611 

1N4576A 

— 

1N4611A 

1N4577A 

— 

1N4611B 

1N4578A 

1N40!  IU 

1N4612 

1N4581A 

1N4612A 

1N4612B 

1N4583A 

1N4612C 

1N4584A 

1N4613 

1N4581A 

— 

1N4613A 

1N4582A 

— 

1N4613B 

1N4583A 

— 

1N461X 

1N4584A 

— 

1N4614 

1N4614 

4-39 

1N4615 

1N4615 

4-39 

1N4616 

1N4616 

4-39 

1N4617 

1N4617 

4-39 

1N4blo 

1N4618 

4-39 

1N4619 

1N4619 

4-39 

1N4620 

1N4620 

4-39 

1N4621 

1N4621 

4-39 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4622 

1N4622 

4-39 

1N4623 

1N4623 

4-39 

1N4624 

1N4624 

4-39 

1N4625 

1N4625 

4-39 

1N4626 

1N4626 

4-39 

1N4627 

1N4627 

4-39 

1N4628 

1N4736A 

4-47 

1  My!  CXI 

A  A~7 

4-4/ 

1N4630 

1N4738A 

4-47 

1N4631 

1N4739A 

4-47 

1N4632 

1N4740A 

4-47 

1N4633 

1N4741A 

4-47 

1N4634 

1N4742A 

4-47 

1N4635 

1N4743A 

4-47 

1N4636 

1N4744A 

4-47 

1N4637 

1N4745A 

4-47 

1N4638 

1N4746A 

4-47 

1N4639 

1N4747A 

4-47 

1N4640 

1N4748A 

4-47 

1N4041 

IIM4/4yA 

A  AT 

4-4/ 

1N4642 

1N4750A 

4-47 

1N4643 

1N4751A 

4-47 

1N4644 

1N4752A 

4-47 

1N4645 

1N4753A 

4-47 

1N4646 

1N4754A 

4-47 

1N4647 

1N4755A 

4-47 

1N4648 

1N4756A 

4-47 

1N4649 

1N4728A 

4-47 

1N4650 

1N4729A 

4-47 

1N4651 

1N4730A 

4-47 

1N4652 

1N4731A 

4-47 

A  A1 

4-4/ 

1N4654 

1N4733A 

4-47 

1N4655 

1N4734A 

4-47 

1N4656 

1N4735A 

4-47 

1N4657 

1N4736A 

4-47 

1N4658 

1N4737A 

4-47 

1N4659 

1N4738A 

4-47 

1N4660 

1N4739A 

4-47 

1N4661 

1N4740A 

4-47 

1N4662 

1N4741A 

4-47 

1N4663 

1N4742A 

4-47 

1N4664 

1N4743A 

4-47 

lN4bbb 

1M/47/M  A 

1N4/44A 

4-47 

1N4666 

1N4745A 

4-47 

1N4667 

1N4746A 

4-47 

1N4668 

1N4747A 

4-47 

1N4669 

1N4748A 

4-47 

1N4670 

1N4749A 

4-47 

1N4671 

1N4750A 

4-47 

1N4672 

1N4751A 

4-47 

1N4673 

1N4752A 

4-47 

1N4674 

1N4753A 

4-47 

1N4675 

1N4754A 

4-47 

1N4676 

1N4755A 

4-47 

1N4677 

1N4756A 

4-47 

IIM*+U/ 0 

1N4679 

1N4679 

4-45 

1N4680 

1N4680 

4-45 

1N4681 

1N4681 

4-45 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4682 

1N4682 

4-45 

1N4683 

1N4683 

4-45 

1N4684 

1N4684 

4-45 

1N4685 

1N4685 

4-45 

1N4686 

1N4686 

4-45 

1N4687 

1N4687 

4-45 

1N4688 

1N4688 

4-45 

1N4689 

1N4689 

4-45 

1M  icon 

ii\4byu 

A  A^ 
4-40 

1  KMC/11 

lN4byi 

1M/1C01 

A  AC 
4-40 

1  IM4oy<: 

1 

I  IM4oy^ 

A  AC, 
4-40 

IKMCQQ 
Hv4Dyo 

4-40 

1N4694 

1N4694 

4-45 

1N4695 

1N4695 

4-45 

1N4696 

1N4696 

4-45 

1N4697 

1N4697 

4-45 

1N4698 

1N4698 

4-45 

1N4699 

1N4699 

4-45 

1N4700 

1N4700 

4-45 

1N4701 

1N4701 

4-45 

1N47D? 

1 M47H9 

4-45 

1  MA7(YX 

1  MA7(Yi 

4-40 

I 

4-45 

i  i\m  \jo 

4-45 

1N4706 

1N4706 

4-45 

1N4707 

1N4707 

4-45 

1N4708 

1N4708 

445 

1N4709 

1N4709 

4-45 

1N4710 

1N4710 

4-45 

1N4711 

1N4711 

4-45 

1N4712 

1N4712 

4-45 

1N4713 

1N4713 

4-45 

1Mv171  A 
1N4/14 

■iMA71A 
IN4M4 

A  AC 

4-4D 

1M/I71C 

1N4/ ID 

1KM71C: 
IN4/ ID 

A  AC 

4-4D 

1IM4*  ID 

A  AC 

4-4D 

1KM717 

>N4rT/ 

1KM717 

A  AC 

4-4D 

1N4728.A 

1N4728.A 

4-47 

1N4729.A 

1N4729.A 

4-47 

1N4730.A 

1N4730.A 

4-47 

1N4731.A 

1N4731.A 

4-47 

1N4732.A 

1N4732.A 

4-47 

1N4733.A 

1N4733.A 

4-47 

1N4734.A 

1N4734.A 

4-47 

1N4735.A 

1N4735.A 

4-47 

1M/17QC  A 
1N4/ JO.A 

1N4/  JD.A 

A  A~7 
4-4 1 

TN4/0/,A 

1KM7Q7  A 

A  At 

4-4/ 

1N4/OO.A 

1M/17QQ  A 
lN4/dO,A 

A  At 

4-4/ 

1N4/ Jy.A 

1M/17TG  A 

ii\4/jy.A 

A  A7 

4-4/ 

1N4740.A 

1N4740.A 

4-47 

1N4741.A 

1N4741.A 

4-47 

1N4742.A 

1N4742.A 

4-47 

1N4743.A 

1N4743.A 

4-47 

1N4745.A 

1N4745.A 

4-47 

1N4746.A 

1N4746.A 

4-47 

1N4747.A 

1N4747.A 

4-47 

1N4748.A 

1N4748.A 

4-47 

1N4749.A 

1N4749.A 

4-47 

1N4750.A 

1N4750.A 

4-47 

1N4751.A 

1N4751.A 

4-47 

1N4752.A 

1N4752.A 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4753.A 

1N4753.A 

4-47 

1N4754.A 

1N4754.A 

4-47 

1N4755.A 

1N4755.A 

4-47 

1N4756.A 

1N4756.A 

4-47 

1N4757.A 

1N4757.A 

4-47 

1N4758,A 

1N4758.A 

4-47 

1N4759.A 

1N4759.A 

447 

1N4760.A 

1N4760..A 

4-47 

1M/I7C1  A 
1IM4/01,A 

1NM7fi1  A 
[pJ4/DI,A 

A-A7 

1M/I7C1  A 

llwb^.A 

1M/17C0  A 

IN4/o2,A 

A  A1 
4-4/ 

1KM7GQ  A 

1N4/0O.A 

1Mv17GQ  A 
1I\4/00,A 

A  A7 

1KM7C/1  A 

1N4/04.A 

1I\4/D4,A 

A  A7 
4-4/ 

1N4765' 

1N4765 

4-43 

1N4765A 

1N4765A 

— 

1N4766 

1N4766 

4-43 

1N4766A 

1N4766A 

— 

1N4767 

1N4767 

4-43 

1N4767A 

1N4767A 

— 

1N4768 

1N4768 

4-43 

1N4768A 

1N4768A 

— 

1N4/D9 

1N4/b9 

4-43 

1\M7G(1A 

iN4/byA 

ll\4/oyA 

1N4/7U 

1 K[A~7~7f\ 
lN4/ /U 

A  A'i 

4-4o 

1N4/ /UA 

1KM77riA 

IN4/ /UA 

1N4771 

1N4771 

4-43 

1N4771A 

1N4771A 

— 

1N4772 

1N4772 

4-43 

1N4772A 

1N4772A 

— 

1N4773 

1N4773 

4-43 

1N4773A 

1N4773A 

— 

1N4774 

1N4774 

4-43 

1N4774A 

1N4774A 

I  IMt(  10 

IIM4/  ID 

4-43 

I NhI I  On 

1N477R 

1N477R 

4-43 

1 N477KA 
I (DM 

1N477RA 

I iNH /  (OH 

1N4777 

1N4777 

4-43 

1N4777A 

1N4777A 

— 

1N4778 

1N4778 

4-43 

1N4778A 

1N4778A 

— 

1N4779 

1N4779 

4-43 

1N4779A 

1N4779A 

— 

1N4780 

1N4780 

4-43 

1N4780A 

1N4780A 

1M/17Q1 

IN4/01 

MM4/ 0 1 

4-43 

1M/17Q1  A 

1N4/01A 

1M/17Q1  A 

1M/17QO 

1N4/B2 

1IVM7Q0 

1N4/oi: 

A  A'i 
4-40 

1N4783 

1N4783 

4-43 

1N4783A 

1N4783A 

1N4784 

1N4784 

4-43 

1N4784A 

1N4784A 

— 

1N4831 

1N4739 

4-47 

1N4831A 

1N4739 

4-47 

1N4831B 

1N4739A. 

4-47 

1N4832 

1N4740 

4-47 

1N4832A 

1N4740 

4-47 

1N4832B 

1N4740A 

4-47 

1N4833 

1N4741 

4-47 

1N4833A 

1N4741 

4-47 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4833B 

1N4741A 

4-47 

1N4834 

1N4742 

4-47 

1N4834A 

1N4742 

4-47 

1N4834B 

1N4742A 

4-47 

1N4835 

1N4743 

4-47 

1N4835A 

1N4743 

4-47 

1N4835B 

1N4743A 

4-47 

1N4836 

1N4744 

4-47 

1N4836A 

1N4744 

4-47 

1N4836B 

1N4744A 

4-47 

1N4837 

1N4745 

4-47 

1N4837A 

1N4745 

4-47 

1N4837B 

1N4745A 

4-47 

1N4838 

1N4746 

4-47 

1N4838A 

1N4746 

4-47 

1N4838B 

1N4746A 

4-47 

1N4839 

1N4747 

4-47 

1N4839A 

1N4747 

4-47 

1N4839B 

1N4747A 

4-47 

1N4840 

1N4748 

4-47 

1N4840A 

1N4748 

4-47 

1N4840B 

1N4748A 

4-47 

1N4841 

1N4749 

4-47 

1N4841A 

1N4749 

4-47 

1N4841B 

1N4749A 

4-47 

1N4842 

1N4750 

4-47 

1N4842A 

1N4750 

4-47 

1N4842B 

1N4750A 

4-47 

1N4843 

1N4751 

4-47 

1N4843A 

1N4751 

4-47 

1N4843B 

1N4751A 

4-47 

1N4844 

1N4752 

4-47 

1N4844A 

1N4752 

4-47 

1N4844B 

1N4752A 

4-47 

1N4845 

1N4753 

4-47 

1N4845A 

1N4753 

4-47 

1N4845B 

1N4753A 

4-47 

1N4846 

1N4754 

4-47 

1N4846A 

1N4754 

4-47 

1N4846B 

1N4754A 

4-47 

1N4847 

1N4755 

4-47 

1N4847A 

1N4755 

4-47 

1N4847B 

1N4755A 

4-47 

1N4848 

1N4756 

4-47 

1N4848A 

1N4756 

4-47 

1N4848B 

1N4756A 

4-47 

1N4849 

1N4757 

4-47 

1N4849A 

1N4757 

4-47 

1N4849B 

1N4757A 

4-47 

1N4850 

1N4758 

4-47 

1N4850A 

1N4758 

4-47 

1N4850B 

1N4758A 

4-47 

1N4851 

1N4759 

4-47 

1N4851A 

1N4759 

4-47 

1N4851B 

1N4759A 

4-47 

1N4852 

1N4760 

4-47 

1N4852A 

1N4760 

4-47 

1N4852B 

1N4760A 

4-47 

1N4853 

1N4761 

4-47 

1N4853A 

1N4761 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N4853B 

1N4761A 

4-47 

1N4854 

1N4762 

4-47 

1N4854A 

1N4762 

4-47 

1N4854B 

1N4762A 

4-47 

1N4855 

1N4763 

4-47 

1N4855A 

1N4763 

4-47 

1N4855B 

1N4763A 

4-47 

1N4856 

1N4764 

4-47 

1N4856A 

1N4764 

4-47 

1N4856B 

1N4764A 

4-47 

1N4857 

1M110ZS10 

1N4857A 

1M110ZS10 

1N4857B 

1M110ZS5 

— 

1N4858 

1M120ZS10 

— 

1N4858A 

1M120ZS10 

_ 

1N4858B 

1M120ZS5 

— 

1N4859 

1M130ZS10 

— 

1N4859A 

1M130ZS10 

_ 

1N4859B 

1M130ZS5 

— 

1N4860 

1M150ZS10 

— 

1N4860A 

1M150ZS10 

— 

1N4860B 

1M150ZS5 

— 

1N4881 

1N4747 

4-47 

1N4882 

1N4753 

4-47 

1N4883 

1N4742A 

4-47 

1N4884 

1N4747A 

4-47 

1N4889 

1N3000B 



1N4890 

MZ640 

4-112 

1N4890A 

MZ640 

4-112 

1N4891 

MZ640 

4-112 

1N4891A 

MZ640 

4-112 

1N4892 

MZ620 

4-112 

1N4892A 

MZ620 

4-112 

1N4893 

MZ620 

4-112 

1N4893A 

MZ620 

4-112 

1N4894 

MZ610 

4-112 

1N4894A 

MZ610 

4-112 

1N4895 

MZ610 

4-112 

1N4895A 

MZ610 

4-112 

1N4954 

1N5342B 

4-63 

1N4955 

1N5343B 

4-63 

1N4956 

1N5344B 

4-63 

1N4957 

1N5346B 

4-63 

1N4958 

1N5347B 

4-63 

1N4959 

1N5348B 

4-63 

1N4960 

1N5349B 

4-63 

1N4961 

1N5350B 

4-63 

1N4962 

1N5352B 

4-63 

1N4963 

1N5353B 

4-63 

1N4964 

1N5355B 

4-63 

1N4965 

1N5357B 

4-63 

1N4966 

1N5358B 

4-63 

1N4967 

1N5359B 

4-63 

1N4968 

1N5361B 

4-63 

1N4969 

1N5363B 

4-63 

1N4970 

1N5364B 

4-63 

1N4971 

1N5365B 

4-63 

1N4972 

1N5366B 

4-63 

1N4973 

1N5367B 

4-63 

1N4974 

1N5368B 

4-63 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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1N4975 

1N5369B 

4-63 

1N4976 

1N5370B 

4-63 

1N4977 

1N5372B 

4-63 

1N4978 

1N5373B 

4-63 

1N4979 

1N5374B 

4-63 

1N4980 

1N5375B 

4-63 

1N4981 

1N5377B 

4-63 

1N4982 

1N5378B 

4-63 

1N4983 

1N5379B 

4-63 

1N4984 

A  K  1  CAAAn 

1N5380B 

4-63 

1N4985 

A  tt  1  cam  n 

1N5381 B 

4-63 

A  K 1  A  AM 

1N4986 

1N5383B 

4-63 

1N4987 

1N5384B 

4-63 

1N4988 

1N5386B 

4-63 

1N4989 

1N5388B 

4-63 

1N5008 

1N4728 

4-47 

1N5008A 

1N4728A 

4-47 

1N5009 

1N4729 

4-47 

1N5009A 

1N4729A 

4-47 

1N5010 

1N4730 

4-47 

1N5010A 

1N4730A 

4-47 

1N5011 

1N4731 

4-47 

1  MC/11  1  A 

lNoUllA 

A  \  1  fAH  A 

1N4731A 

4-47 

1N5012 

1N4732 

4-47 

1N5012A 

1N4732A 

4-47 

1N5013 

1N4733 

4-47 

1N5013A 

1N4733A 

4-47 

1N5014 

1N4734 

4-47 

1N5014A 

1N4734A 

4-47 

1N5015 

1N4735 

4-47 

1N5015A 

1N4735A 

4-47 

1N5016 

1N4736 

4-47 

a  urn,  r-  A 

1N5016A 

1N4736A 

4-47 

1N5017 

1N4737 

4-47 

1N5017A 

1N4737A 

4-47 

1N5018 

1N4738 

4-47 

1N5018A 

1N4738A 

4-47 

1N5019 

1N4739 

4-47 

1N5019A 

1N4739A 

4-47 

1N5020 

1N4740 

4-47 

1N5020A 

1N4740A 

4-47 

1N5021 

1N4741 

4-47 

1N5021A 

1N4741A 

4-47 

1N5022 

1N4742 

4-47 

A  II  1  C AAA A 

1N5022A 

1N4742A 

4-47 

1N5023 

1N4743 

4-47 

1N5023A 

1N4743A 

4-47 

1N5024 

1M14ZS10 

— 

1N5024A 

1M14ZS5 



1N5025 

1N4744 

4-47 

1N5025A 

1N4744A 

4-47 

1N5026 

1N4745 

4-47 

1N5026A 

1N4745A 

4-47 

1N5027 

1M17ZS10 

— 

1N5027A 

1M17ZS5 

1N5028 

1N4746 

4-47 

1N5028A 

1N4746A 

4-47 

1N5029 

1M19ZS10 

1N5029A 

1M19ZS5 

1N5030 

1N4747 

4-47 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N5030A 

1N4747A 

4-47 

1N5031 

1N4748 

4-47 

1N5031A 

1N4748A 

4-47 

1N5032 

1N4749 

4-47 

1N5032A 

1N4749A 

4-47 

1N5033 

1M25ZS10 

— 

1N5033A 

1M25ZS5 

— 

1N5034 

1N4750 

4-47 

1N5034A 

1N4750A 

4-47 

1N5035 

1N4751 

4-47 

1N5035A 

1N4751A 

4-47 

1N5036 

1N4752 

4-47 

1N5036A 

1N4752A 

4-47 

1N5037 

1N4753 

4-47 

1N5037A 

1N4753A 

4-47 

1N5038 

1N4754 

4-47 

1N5038A 

1N4754A 

4-47 

1N5039 

1N4755 

4-47 

1N5039A 

1N4755A 

4-47 

1N5040 

1M45ZS10 

— 

1N5O40A 

1M45ZS5 

— 

1N5041 

1N4756 

4-47 

1N5041A 

1N4756A 

4-47 

1N5042 

1M50ZS10 

— 

1N5042A 

1M50ZS5 



1N5043 

1N4757 

4-47 

1N5043A 

1N4757A 

4-47 

1N5044 

1M52ZS10 

— 

1N5044A 

1M52ZS5 



1N5045 

1N4758 

4-47 

1N5045A 

1N4758A 

4-47 

1N5046 

1N4759 

4-47 

1N5046A 

1N4759A 

4-47 

1N5047 

1N4760 

4-47 

1N5047A 

1N4760A 

4-47 

1N5048 

1N4761 

4-47 

1N5048A 

1N4761A 

4-47 

1N5049 

1N4762 

4-47 

1N5049A 

1N4762A 

4-47 

1N5050 

1N4763 

4-47 

1N5050A 

1N4763A 

4-47 

1N5051 

1N4764 

4-47 

1N5051A 

1N4764A 

4-47 

1N5063 

1N4736A 

4-47 

1N5064 

1N4737A 

4-47 

1N5065 

1N4738A 

4-47 

1N5066 

1N4739A 

4-47 

1N5067 

1N4740A 

4-47 

1N5068 

1N4741A 

4-47 

1N5069 

1N4743A 

4-47 

1N5070 

1M14ZS5 

1N5071 

1N4744A 

4-47 

1N5072 

1N4745A 

4-47 

1N5073 

1N4746A 

4-47 

1N5074 

1N4748A 

4-47 

1N5075 

1N4749A 

4-47 

1N5076 

1N4750A 

4-47 

1N5077 

1N4751A 

4-47 

1N5078 

1N4752A 

4-47 

1N5079 

1N4753A 

4-47 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  -  Consult  Factory. 


1-58 


2ENER  INDEX  CROSS-REFERENCE  (Continued) 


Industry 
Part  Number 

Motorola 
Direct 
Replacement 

Motorola 
Similar 
Replacement 

Page  # 

Industry 
Part  Number 

Motorola 
Direct 
Replacement 

Motorola 
Similar 
Replacement 

Page  # 

1N5080 

1N4754A 

4-47 

1N5239 

1N5239 

— 

1N5081 

1M40ZS5 



1N5240 

1N5240 

— 

1N5082 

1N4755A 

4-47 

1N5241 

1N5241 

— 

1N5083 

1M45ZS5 



1N5242 

1N5242 

— 

1N5084 

1N4756A 

4-47 

1N5243 

1N5243 

— 

1N5085 

1M50ZS5 

— 

1N5244 

1N5244 

— 

1N5086 

1N4757A 

4-47 

1N5245 

1N5245 

— 

1N5087 

1N4758A 

4-47 

1N5246 

1N5246 

— 

1N5088 

■€  ft  arA7f  c 

1M60ZS5 

1N5247 

1N5247 

— 

1N5089 

1N4759A 

4-47 

1N5248 

1N5248 

1N5090 

1N4760A 

4-47 

1N5249 

1N5249 

— 

1N5091 

1M70ZS5 

— 

1N5250 

1N5250 

— 

1N5092 

1N4761A 

4-47 

1N5251 

1N5251 



1N5093 

1M80ZS5 

— 

1N5252 

1N5252 

— 

1N5094 

1N4762A 

4-47 

1N5253 

1N5253 

_ 

1N5095 

1N4763A 

4-47 

1N5254 

1N5254 

— 

1N5096 

1M110ZS5 

_ 

1N5255 

1N5255 

— 

1N5097 

1M120ZS5 

_ 

1N5256 

1N5256 

— 

1N5098 

1M130ZS5 

— 

1N5257 

1N5257 

— 

1N5099 

1M140ZS5 

— 

1N5258 

1N5258 

— 

1N5100 

1M160ZS5 

1N5259 

1N5259 

— 

1N5101 

1M170ZS5 

— 

1N5260 

1N5260 

1N5102 

1M180ZS5 

— 

1N5261 

1N5261 

1N5103 

1M190ZS5 

— 

1N5262 

1N5262 

— 

1N5104 

1M200ZS5 



1N5263 

1N5263 

— 

1N5105 

1M110ZSB5 



1N5264 

1N5264 



1N5106 

1M120ZSB5 



1N5265 

1N5265 

— 

1N5107 

1M130ZSB5 

— 

1N5266 

1N5266 

— 

1N5108 

1M135ZSB5 

— 

1N5267 

1N5267 

1N5109 

1M140ZSB5 

— 

1N5268 

1N5268 

— 

1N5110 

1M150ZSB5 

— 

1N5269 

1N5269 

— 

1N5111 

1M160ZSB5 

— 

1N5270 

1N5270 

— 

1N5112 

1M165ZSB5 

— 

1N5271 

1N5271 

1N5113 

1M170ZSB5 

— 

1N5272 

1N5272 

1N5114 

1M180ZSB5 

— 

1N5273 

1N5273 

4-57 

1N5115 

1M190ZSB5 

— 

1N5274 

1N5274 

4-57 

1N5116 

1M195ZSB5 



1N5275 

1N5275 

4-57 

1N5118 

1N5341B 

4-63 

1N5276 

1N5276 

4-57 

1N5122 

1N5371B 

4-63 

1N5277 

1N5277 

4-57 

1N5126 

1N5382B 

4-63 

1N5278 

1N5278 

4-57 

1N5127 

1N5385B 

4-63 

1N5279 

1N5279 

4-57 

1N5128 

1N5387B 

4-63 

1N5280 

1N5280 

4-57 

1N5221 

1N5221 

1N5281 

1N5281 

4-57 

1N5222 

1N5222 

— 

1N5283 

1N5283 

4-59 

1N5223 

1N5223 

— 

1N5284 

1N5284 

4-59 

1N5224 

1N5224 

— 

1N5285 

1N5285 

4-59 

1N5225 

1N5225 

— 

1N5286 

1N5286 

4-59 

1N5226 

1N5226 

— 

1N5287 

1N5287 

4-59 

1N5227 

1N5227 



1N5288 

1N5288 

4-59 

1N5228 

1N5228 

_ 

1N5289 

1N5289 

4-59 

1N5229 

1N5229 



1N5290 

1N5290 

4-59 

1N5230 

1N5230 



1N5291 

1N5291 

4-59 

1N5231 

1N5231 



1N5292 

1N5292 

4-59 

1N5232 

1N5232 

— 

1N5293 

1N5293 

4-59 

1N5233 

1N5233 

— 

1N5294 

1N5294 

4-59 

1N5234 

1N5234 

1N5295 

1N5295 

4-59 

1N5235 

1N5235 

1N5296 

1N5296 

4-59 

1N5236 

1N5236 

1N5297 

1N5297 

4-59 

1N5237 

1N5237 

1N5298 

1N5298 

4-59 

1N5238 

1N5238 

1N5299 

1N5299 

4-59 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N5300 

1N5300 

4-59 

1N5301 

1N5301 

4-59 

1N5302 

1N5302 

4-59 

1N5303 

1N5303 

4-59 

1N5304 

1N5304 

4-59 

1N5305 

1N5305 

4-59 

1N5306 

1N5306 

4-59 

1N5307 

1N5307 

4-59 

1N5308 

1N5308 

4-59 

1N5309 

1N5309 

4-59 

1N5310 

1N5310 

4-59 

1N5311 

1N5311 

4-59 

1N5312 

1N5312 

4-59 

1N5313 

1N5313 

4-59 

1N5314 

1N5314 

4-59 

1N5333A 

1N5333A 

4-63 

1N5334A 

1N5334A 

4-63 

1N5335A 

1N5335A 

4-63 

1N5336A 

1N5336A 

4-63 

1N5337A 

1N5337A 

4-63 

1N5338A 

1N5338A 

4-63 

1N5339A 

1N5339A 

4-63 

1N5340 

1N5340 

— 

1N5341A 

1N5341A 

4-63 

1N5342A 

1N5342A 

4-63 

1N5343A 

1N5343A 

4-63 

1N5344A 

1N5344A 

4-63 

1N5345A 

1N5345A 

4-63 

1N5346A 

1N5346A 

4-63 

1N5347A 

1N5347A 

4-63 

1N5348A 

1N5348A 

4-63 

1N5349A 

1N5349A 

4-63 

1N5350A 

1N5350A 

4-63 

1N5351A 

1N5351A 

4-63 

1N5352A 

1N5352A 

4-63 

1N5353A 

1N5353A 

4-63 

1N5354A 

1N5354A 

4-63 

1N5355A 

1N5355A 

4-63 

1N5356A 

1N5356A 

4-63 

1N5357A 

1N5357A 

4-63 

1N5358A 

1N5358A 

4-63 

1N5359A 

1N5359A 

4-63 

1N5360A 

1N5360A 

4-63 

1N5361A 

1N5361A 

4-63 

1N5362A 

1N5362A 

4-63 

1N5363A 

1N5363A 

4-63 

1N5364A 

1N5364A 

4-63 

1N5365A 

1N5365A 

4-63 

1N5366A 

1N5366A 

4-63 

1N5367A 

1N5367A 

4-63 

1N5368A 

1N5368A 

4-63 

1N5369A 

1N5369A 

4-63 

1N5370A 

1N5370A 

4-63 

1N5371A 

1N5371A 

4-63 

1N5372A 

1N5372A 

4-63 

1N5373A 

1N5373A 

4-63 

1N5374A 

1N5374A 

4-63 

1N5375A 

1N5375A 

4-63 

1N5376A 

1N5376A 

4-63 

1N5377A 

1N5377A 

4-63 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N5378A 

1N5378A 

4-63 

1N5379A 

1N5379A 

4-63 

1N5380A 

1N5380A 

4-63 

1N5381A 

1N5381A 

4-63 

1N5383A 

1N5383A 

4-63 

1N5384A 

1N5384A 

4-63 

1N5385A 

1N5385A 

4-63 

1N5386A 

1N5386A 

4-63 

1N5387 

1N5387 

1N5388A 

1N5388A 

4-63 

1N5518A.B 

1N5518A.B 

4-67 

1N5519A.B 

1N5519A.B 

4-67 

1N5520A.B 

1N5520A.B 

4-67 

1N5521A.B 

1N5521A.B 

4-67 

1N5522A.B 

1N5522A.B 

4-67 

1N5523A.B 

1N5523A.B 

4-67 

1N5524A.B 

1N5524A.B 

4-67 

1N5525A.B 

1N5525A.B 

4-67 

1N5526A.B 

1N5526A.B 

4-67 

1N5527A.B 

1N5527A.B 

4-67 

1N5528A.B 

1N5528A.B 

4-67 

1N5529A.B 

1N5529A.B 

4-67 

1N5530A,B 

1N5530A.B 

4-67 

1N5531A.B 

1N5531A.B 

4-67 

1N5532A,B 

1N5532A.B 

4-67 

1N5533A,B 

1N5533A.B 

4-67 

1N5534A.B 

1N5534A.B 

4-67 

1N5535A.B 

1N5535A.B 

4-67 

1N5536A.B 

1N5536A.B 

4-67 

1N5537A.B 

1N5537A.B 

4-67 

1N5538A.B 

1N5538A.B 

4-67 

1N5539A.B 

1N5539A.B 

4-67 

1N5540A.B 

1N5540A.B 

4-67 

1N5541A.B 

1N5541A.B 

4-67 

1N5542A.B 

1N5542A.B 

4-67 

1N5543A.B 

1N5543A.B 

4-67 

1N5544A.B 

1N5544A.B 

4-67 

1N5545A,B 

1N5545A.B 

4-67 

1N5546A.B 

1N5546A.B 

4-67 

1N5555 

1N6283 

4-71 

1N5556 

1N6283A 



1N5557 

1N6289A 



1N5558 

1N6303A 

— 

1N5629 

1N6267 

4-71 

1N5629A 

1N6267A 

— 

1N5630 

1N6268 

4-71 

1N5630A 

1NI6268A 

— 

1N5631 

1N6269 

4-71 

1N5631A 

1N6269A 



1N5632 

1N6270 

4-71 

1N5632A 

1N6270A 



1N5633 

1N6271 

4-71 

1N5633A 

1N6271A 

1N5634 

1N6272 

4-71 

1N5634A 

1N6272A 

1N5635 

1N6273 

4-71 

1N5635A 

1N6273A 

1N5636 

1N6274 

4-71 

1N5636A 

1N6274A 

1N5637 

1N6275 

4-71 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N5637A 

1N6275A 

_ 

1N5638 

1N6276 

4-71 

1N5638A 

1N6276A 

— 

1N5639 

1N6277 

4-71 

1N5639A 

1N6277A 

_ 

1N5640 

1N6278 

4-71 

1N5640A 

1N6278A 

— 

1N5641 

1N6279 

4-71 

1N5641A 

1N6279A 

— L 

1N5642 

1N6280 

4-71 

1N5642A 

1N6280A 

1N5643 

1N6281 

4-71 

1N5643A 

1N6281A 

— 

1N5644 

1N6282 

4-71 

1N5644A 

1N6282A 

— 

1N5645 

1N6283 

4-71 

1N5645A 

1N6283A 

— 

1N5646 

1N6284 

4-71 

1N5646A 

1N6284A 

— 

1N5651 

1N6289A 

— 

1N5652 

1N6290 

4-71 

1N5652A 

1N6290A 

— 

1N5653 

1N6291 

4-71 

1N5653A 

1N6291A 

— 

1N5654 

1N6292 

4-71 

1N5654A 

1N6292A 



1N5655 

1N6293 

4-71 

1N5655A 

1N6293A 



1N5656 

1N6294 

4-71 

1N5656A 

1N6294A 



1N5657 

1N6295 

4-71 

1N5657A 

1N6295A 

— 

1N5658 

1N6296 

4-71 

1N5658A 

1N6296A 

— 

1N5659 

1N6297 

4-71 

1N5659A 

1N6297A 

— 

1N5660 

1N6298 

4-71 

1N5660A 

1N6298A 



1N5661 

1N6299 

4-71 

1N5661A 

1N6299A 

1N5662 

1N6300 

4-71 

1N5662A 

1N6300A 



1N5663 

1N6301 

4-71 

1N5663A 

1N6301A 

— 

1N5664 

1N6302 

4-71 

1N5664A 

1N6302A 

— 

1N5665 

1N6303 

4-71 

1N5665A 

1N6303A 

— 

1N5728 

1N5230B 

— 

1N5729 

1N5231B 

— 

1N5730 

1N5232B 

— 

1N5731 

1N5234B 



1N5732B 

1N5235B 



1N5733B 

1N5236B 



1N5734B 

1N5237B 

- 

llMD/iX)D 

1N5736B 

1N5240B 

1N5738B 

1N5242B 

1N5739B 

1N5243B 

1N5740B 

1N5245B 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Pari  Number 

Replacement 

Replacement 

Page  # 

1N5741B 

1N5246B 

— 

1N5742B 

1N5248B 

— 

1N5743B 

1N5250B 

— 

1N5744B 

1N5251B 

— 

1N5745B 

1N5252B 

— 

1N5746B 

1N5254B 

— 

1N5747B 

1N5256B 

— 

1N5748B 

1N5257B 

— 

1N5749 

1N5258B 

1N5750 

1Nb2b9tj 

1N5751 

1N5760B 

1N5752 

a D 

1No2b1B 

1N5753 

1N5262B 

— 

1N5837 

1N4370 

4-4 

1N5838 

.5M2.5AZ10 

— 

1N5839 

1N4371 

4-4 

1N5840 

.5M2.8AZ10 

— 

1N5841 

1N4372 

4-4 

1N5842 

1N746 

4-4 

1N5843 

1N747 

4-4 

1N5844 

1N748 

4-4 

1N5845 

1N749 

4-4 

1N5846 

1N750 

4-4 

1N5847 

1N751 

4-4 

1N5848 

1N752 

4-4 

1N5849 

5M60AZ10 

— 

1N5850 

1N753 

4-4 

1N5851 

1N754 

4-4 

1N5852 

1N755 

4-4 

1N5853 

1N756 

4-4 

1N5854 

.5M8.7AZ10 

— 

1N5855 

1N757 

4-4 

1N5856 

1N758 

4-4 

1N5857 

.5M11AZ10 

— 

1N5858 

1N759 

4-4 

1N5859 

1N964A 

4-4 

1N5860 

.5M14Z10 

— 

1N5861 

1N965A 

4-4 

1N5862 

1N966A 

4-4 

1N5863 

5M17Z10 

— 

1N5864 

1N967A 

4-4 

1N5865 

5M19Z10 



1N5866 

1N968A 

4-4 

1N5867 

1N969A 

4-4 

1N5868 

1N970A 

4-4 

1N5869 

5M25Z10 

— 

1N5870 

1N971A 

4-4 

1N5871 

.5M28Z10 

— 

1N5872 

1N972A 

4-4 

1N5873 

1N973A 

4-4 

1N5874 

1N974A 

4-4 

1N5875 

1N975A 

4-4 

1N5876 

1N976A 

4-4 

1N5877 

1N977A 

4-4 

1N5878 

1N978A 

4-4 

1N5879 

1N97QA 

4-4 

1N5880 

.5M60Z10 

1N5881 

1N980A 

4-4 

1N5882 

1N981A 

4-4 

1N5883 

1N982A 

4-4 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Mntnrnla 

IHULUI  UID 

Mntnrnli 

IT1UIUI  Ilia 

Industry 

Direct 

Similar 

mill  i  ibi 

Part  Number 

RunlarflmRiif 

nopiflitBIIIOHL 

Rfinlarfimflnt 

NDpiatfDMIOMI 

Page  # 

1N5884 

a  ft  mo i a 

1N983A 

4-4 

1N5885 

.5M87Z10 

1N5886 

A  MHO  A  A 

1N984A 

4  4 

1N5887 

lNyobA 

4-4 

h  ft  i  conn 

1N5888 

1N986A 

4-4 

1  hi  coon 

1MOD7A 

1N9B/A 

4-21 

1N5890 

1N988A 

4-21 

1N5891 

.4M140Z10 

1N5892 

1N989A 

4-21 

1N5893 

1N990A 

4-21 

1N5894 

4M170Z10 

1N5895 

1N991A 

4-21 

1  MCQflC 

iNboSb 

.4M19UZ 10 

1N5897 

1N992A 

4-21 

1 M  cnno 

INbMOo 

1N5908 

4-71 

a  Mem  da 

1N5913A 

A  A 1  cr\  A 1  A 

1N5913A 

4-77 

A  MCl"H  A  A 

1N5914A 

A  K 1  cn 4  A  A 

1N5914A 

4-77 

1N5915A 

1N5915A 

4-77 

1NS91BA 

INWfiA 

1 1 1 JJ  1  Urn 

4-77 

1N5917A 

1N5917A 

4-77 

1N5918A 

1N5918A 

4-77 

1N5919A 

1N5919A 

4-77 

1N5920A 

1N5920A 

4-77 

1N5921A 

1N5921A 

4-77 

1N5922A 

4  II  1  Cr\rv\  A 

1N5922A 

4-77 

1N5923A 

4  II  1  CArtA  A 

1N5923A 

4-77 

A  MEIVl  A  A 

IN 5924 A 

1N5924A 

4-77 

1N5925A 

1N5925A 

4-77 

1N5926A 

A  y  irAAA  A 

1N5926A 

4-77 

4iYICfW7  A 

1N5927A 

A  ft  ICAA7  A 

1N5927A 

4-77 

1NW8A 

4-77 

1N5929A 

1N5929A 

4-77 

1N5930A 

1N5930A 

4-77 

1N5931A 

1N5931A 

4-77 

1N5932A 

1N5932A 

4-77 

1N5933A 

1N5933A 

4-77 

A  ft  1  CA1  A  A 

1N5934A 

A  PL  1  fAI  jl  A 

1N5934A 

4-77 

1N5935A 

a  h  i  a 

1N5935A 

4-77 

1N5936A 

1N5936A 

4-77 

1N5937A 

a  ft  i  caai A 

IN 5937 A 

4-77 

a  ft  i  a 

1N5938A 

a k i rnin A 

1N5938A 

4-77 

a  ft  irr/vin  a 

1N5939A 

1N5939A 

4-77 

yt  77 
4-'/ 

1N5941A 

1N5941A 

4-77 

1N5942A 

1N5942A 

4-77 

1N5943A 

1N5943A 

4-77 

1N5944A 

1N5944A 

4-77 

1N5945A 

1N5945A 

4-77 

a  ktCCiAC  A 

1N5946A 

4-77 

1No947A 

AHCf\  A~7  A 

1N5947A 

4-77 

1N5948A 

A  ft  1  CA JAA 

1N5948A 

4-77 

1N5949A 

4  ft  1  PA  (A  A 

1N5949A 

4-77 

a  ft  i  cf\nr\  a 

1N5950A 

A  ft  1  CAT  f\  A 

1N5950A 

4-77 

1N5951A 

■i  ft  i  c  a  rr  ^  A 

1N5951A 

4-77 

1N5952A 

1N5952A 

4-77 

1N5953A 

1N5953A 

4-77 

1N5954A 

1N5954A 

4-77 

1N5955A 

1N5955A 

4-77 

1N5956A 

1N5956A 

4-77 

1N5985 

1N5221 

Motorola 

Motorola 

Industry 

uirsct 

Similar 

A.-J    ftj  . _ L  _ _ 

ran  Number 

Replacement 

Replacement 

Page  # 

1N5985A 

1N5985A 

4-80 

4  ft  1  CrtHf^ 

1N5986 

1N5223 

— 

1N5986A 

a  ft  i  rAno a 

1N5986A 

4-80 

1N5987 

1N5225 

— 

4  ft  i  r"r\m  A 

1N5987A 

1N5987A 

4-80 

4  ft  J  CAAfl 

1N5988 

1N5226 

IMCQfiflA 
I1M0300H 

4-RA 

1N5989 

1N5227 

1N5989A 

1N5989A 

4-80 

1N5990 

1N5228 

1N5990A 

1N5990A 

4-80 

1N5991 

1N5229 

1N5991A 

1N5991A 

4-80 

1N5992 

1N5230 

— 

1N5992A 

1N5992A 

4-80 

1N5993 

1N5231 

— 

1N5993A 

1N5993A 

4-80 

1N5994 

1N5232 

1NSQQ4A 

4- 80 

1N5995 

1N5234 

1N5995A 

1N5995A 

4-80 

1N5996 

1N5235 

1N5996A 

1N5996A 

4-80 

1N5997 

1N5236 

1N5997A 

1N5997A 

4-80 

1N5998 

1N5237 

7^  J 

1N5998A 

1N5998A 

4-80 

1N5999 

1N5239 

1N5999A 

1N5999A 

4-80 

1N6000 

1N5240 

IIVDUUUM 

4-OU 

1N6001 

1N5241 

1N6001A 

1N6001A 

4-80 

1N6002 

1N5242 

1N6002A 

1N6002A 

4-80 

1N6003 

1N5243 

4  ft  IAAAA  A 

1N6003A 

1N6003A 

4-80 

1N6004 

1N5245 

— 

1N6004A 

1N6004A 

4-80 

1N6005 

1N5246 

— 

1N6005A 

1N6005A 

4-80 

1N6006 

1N5248 

INfiAAfiA 

1M£AA£A 
INOUUOA 

4-OU 

1N6007 

1N5250 

1N6007A 

1N6007A 

4-80 

1N6008 

1N5251 

1N6008A 

1N6008A 

4-80 

1N6009 

1N5252 

4  HAAAA  A 

1N6009A 

1N6009A 

4-80 

1N6010 

1N5254 

— 

1N6010A 

1N6010A 

4-80 

1N6011 

1N5256 

— 

1N6011A 

1N6011A 

4-80 

1N6012 

1N5257 

1N6012A 

1N6012A 

4-80 

1NDU13 

1N5258 

1N6013A 

1N6013A 

4-80 

1N6014 

1N5259 

1N6014A 

1N6014A 

4-80 

1N6015 

1N5260 

"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

1N6015A 

1N6015A 

4-80 

1N6016 

1N5261 

— 

1N6016A 

1N6016A 

4-80 

1N6017 

1N5262 

— 

1N6017A 

1N6017A 

4-80 

1N6018 

1N5263 

— 

1N6018A 

1N6018A 

4-80 

1N6019 

1N5265 

— 

1N6019A 

h  Mem  n  a 
1NO019A 

4-80 

INblM) 

lIMDilbO 

1N0U2UA 

lNbU^UA 

4-80 

1N6021A 

1N6021A 

4-80 

1N6022 

1N5268 

— 

1N6022A 

1N6022A 

4-80 

1N6023 

1N5270 

— 

1N6023A 

1N6023A 

4-80 

1N6024 

1N5271 

— 

1N6024A 

1N6024A 

4-80 

1N6025 

1N5272 

— 

■i  MCAOC  A 

IMC/IOC  A 

4-80 

INbUib 

1ND2/J 

4-57 

i  MCA07 

INouY 

1MC07*1 

lNoi;/4 

4-57 

1N6028 

1N5276 

4-57 

1N6029 

1N5277 

4-57 

1N6030 

1N5279 

4-57 

1N6031 

1N5281 

4-57 

1N6267 

1N6267 

4-71 

1N6268 

1N6268 

4-71 

1N6269 

1N6269 

4-71 

1N6270 

1N6270 

4-71 

1N6271 

1N6271 

4-71 

1N6272 

1N6272 

4-71 

1MC070 

lNb2/3 

1MC070 

1Nb2/o 

4-71 

1N6274 

1N6274 

4-71 

1N6275 

4-71 

1N6276 

1N6276 

4-71 

1N6277 

1N6277 

4-71 

1N6278 

1N6278 

4-71 

1N6279 

1N6279 

4-71 

1N6280 

1N6280 

4-71 

1N6281 

1N6281 

4-71 

1N6282 

1N6282 

4-71 

1N6283 

1N6283 

4-71 

A  71 
4-/1 

1MG9QG 

4-71 

IIMIVOO 

A  71 

4-/1 

1MG9Q7 
IIM0<cO/ 

4-71 

1N6288 

1N6288 

4-71 

1N6289 

1N6289 

4-71 

1N6290 

1N6290 

4-71 

1N6291 

1N6291 

4-71 

1N6292 

1N6292 

4-71 

1N6293 

1N6293 

4-71 

1N6294 

1N6294 

4-71 

1N6295 

1N6295 

4-71 

1N6296 

1N6296 

4-71 

1N6297 

1N6297 

4-71 

1N6298 

1N6298 

4-71 

1N6299 

1N6299 

4-71 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Pege# 

1N6300 

1N6300 

4-71 

1N6301 

1N6301 

4-71 

1N6302 

1N6302 

4-71 

1N6303 

1N6303 

4-71 

1N6373 

1N6373 

4-71 

1N6374 

1N6374 

4-71 

1N6375 

1N6375 

4-71 

1N6376 

1N6376 

4-71 

moot 1 

INOj/ / 

A  71 

4-/1 

1 MCQ7Q 

llNbo/o 

IINoo/o 

A  71 

4-/1 

1MG97Q 

A  71 

4-/1 

1  MCQGfl 

IIMDJOU 

A  71 

4-/1 

1N6381 

1N6381 

4-71 

1N6382 

1N6382 

4-71 

1N6383 

1N6383 

4-71 

1N6384 

1N6384 

4-71 

1N6385 

1N6385 

4-71 

1N6386 

1N6386 

4-71 

1N6387 

1N6387 

4-71 

1N6388 

1N6388 

4-71 

1  MCOQfl 

lNb389 

INbooa 

4-71 

1b2U30,A 

— 

THRU 

THRU 

■ecu er\  a 

1o2160,A 

oMloZIO.b 

1S3006.A 

1M6.8ZS10.5 

— 

THRU 

THRU 

1S3200.A 

1M200ZS10.5 

— 

1S7030.A 

1.5M3.3AZ10.5 

— 

THRU 

THRU 

1S7160.A 

.5M16Z10.5 

— 

1T5.6 

1M5.6AZ 

— 

THRU 

THRU 

1T100 

1M100Z 

— 

1T6.8,A,B 

imc  07m  c 
lMb.oZlU.O 

— 

THRU 

THRU 

1 IA200,A,B 

1  HOAT17  in  c 

IMZUUZ.IU.O 

1Z3.9T20.10.5 

1M3.9AZ.10.5 

- 

THRU 

THRU 

1Z30T20.10.5 

1M30Z.105 

_ 

1ZS3.3 

1M3.3ZS 

— 

THRU 

THRU 

1ZS100 

1M100ZS 

— 

2VR6.2 

1M6.2ZS10 

— 

THRU 

THRU 

1 M1/W7C  m 

IMZUUZblU 

o  i  a  i  71  on  ^  n  c 

4IJO  OA  7  mc 

IMJ.JAZ.IO.D 

THRU 

TUD  1 

IHHU 

3/4l_Z7.5D,10,5 

1  M7  C  A  7  1(1  C 

1M/.bAZ.10,b 



3/4Z6.80,10.5 

1M6.8Z,10,5 

— 

THRU 

THRU 

3/4Z2000.10.5 

1M200Z.10,5 

— 

3EZ6.8D.10.5 

5M6.8ZS.10.5 

4-83 

THRU 

THRU 

3EZ200D.10.5 

5M200ZS.10.5 

4-83 

3R7.5.A.B 

5M7.5ZS.10.5 

— 

THRU 

THRU 

3R200AB 

5M200ZS.10.5 

3TZ7.5,A,B,C,D 

5M7.5ZS,10,5,1.2 

THRU 

THRU 

3TZ200AB.C.D 

5M200ZS,  10,5, 1.2 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

3VR6.A 

5M6.8ZS10.5 

— 

THRU 

THRU 

3VR150.A 

5M150ZS10.5 

— 

3Z3.9T20.10.5 

10M3.9AZ.10.5 

— 

THRU 

THRU 

3Z30T20.10.5 

10M30Z.10.5 

— 

5EZ3.3D,10,5 

5M3.3ZS.10.5 

— 

THRU 

THRU 

5EZ2000.10.5 

5M200ZS.10.5 

bZ8.2b(H),A,B 

ha*  Jin  n~7in\  An  c 

10M8.2Z(R),10,5 

THRU 

THRU 

5Z100G(R),A,B 

10M100Z(R).10,5 

5Z5338 

1N5338A 

— 

THRU 

THRU 

5Z5364 

1N5364A 

— 

5ZS3.3.A.B 

5M3.3ZS,10.5 

— 

THRU 

THRU 

5ZS100.A.B 

5M100ZS.10.5 

— 

10LZ3.3D5 

10M3.3AZ5 

— 

THRU 

THRU 

a  ai  77  rr\  r 

10LZ7.5D5 

10M7.5AZ5 

10PZ6.8,A.B,C,D 

10M6.8Z.10.5, 1.2 

THRU 

THRU 

10PZ200.A.B.C.D 

10M  200Z,10,5,1,2 

10R6.8.A.B 

10M6.8Z.10.5 

— 

THRU 

THRU 

10R200.A.B 

10M200Z.10.5 

— 

10RZ6.8.A.B.C.D 

10M6.8Z.10.5.1.2 

— 

THRU 

THRU 

10RZ200,A,B,C.D 

10M200Z,10.5,1,2 

— 

10T6.8.A.B 

10M6.8Z.10.5 

— 

THRU 

THRU 

10I200,A,B 

10M  200Z.10.5 

<n70 a  a  n 

10Z3.9.A.B 

A*.  Jl  A  A  A  "7   A  A  f~ 

10M3.9AZ.10.5 

THRU 

THRU 

hi  a~7Aaa  a  n 

10/200.  A,  B 

10M200Z.10.5 

10Z6.8D(R),10.5 

10M6.8Z(R).10,5 

— 

THRU 

THRU 

10Z200D(R),10.5 

10M  200Z(R),10,5 

— 

50LZ3.90(R)5 

50M3.9AZ(R)5 

— 

THRU 

THRU 

50LZ7.5D(R)5 

50M7.5AZ(R)5 

— 

50SLZ3.9D(R)5 

50M3.9ASZ(R)5 

— 

THRU 

THRU 

rnOI  ~7~7  rn/nir 

50SLZ7.5D(R)5 

50M7.5ASZ(R)5 

50SZ6.8D(R),10,5 

50M6.8SZ(R),10.5 

— 

THRU 

THRU 

DObZ200U(R).10,5 

fTA*  Jl  AAAO  7  ir\\  Af\  r 

50M  200SZ(R),10.5 

50T6.8 

50M6.8ZS10 

— 

THRU 

THRU 

50T200 

50M200ZS10 

— 

50Z6.8D(R),10.5 

50M6.8Z(R),10,5 

— 

THRU 

THRU 

50Z200D(R),10,5 

50M200Z(R).10,5 

— 

BZX61-C7V5 

1M7.5ZS5 

— 

THRU 

THRU 

BZX61-C75 

1M75ZS5 

BZX70-C10 

5M10ZS5 

THRU 

THRU 

BZX70-C75 

5M75ZS5 



Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

BZX79-C4V7 

BZX79-C4V7 

— 

THRU 

THRU 

BZX79-C9V1 

BZX79-C9V1 

— 

BZX79-C10 

BZX79-C10 

— 

THRU 

THRU 

BZX79-C75 

BZX79-C75 

— 

BZY88-C3V3 

5M3.3AZ5 

— 

THRU 

THRU 

D7VQQ  f"3n 

D/Y9I-U/VD 

CnM~7  C7CC 

TUDI I 

I  MnU 

TUDI  I 

BZY91-L/D 

50M75ZS5 

BZY93-C7V5 

10M7.5Z5 



THRU 

THRU 

BZY93-C75 

10M75Z5 

— 

BZY96-C4V7 

1M4.7AZ5 



THRU 

THRU 

BZY96-C75 

1M75Z5 



C0DI6041 

MZ2360 

4-115 

C0DI6O45 

MZ2360 

4-115 

C0DI6O42 

MZ2361 

4-115 

C0DI6046 

MZ2361 

4-115 

C0DI6049 

MZ2360 

4-115 

C0DI6050 

MZ2361 

4-115 

C4011 

1N746-1N759 

4-4 

THRU 

THRU 

C4029 

1N957-1N973 



C6012 

MZC2.7A10 



THRU 

THRU 

C6032 

MZC47A10 

CD3168 

1N5262 

— 

THRU 

THRU 

CD3174 

1N5268 

— 

CD4112 

1N3154 

4-29 

THRU 

THRU 

C04115 

1N3157 

4-29 

CD3100001 

1N4728 

4-47 

THRU 

THRU 

CD3100025 

1N4753 

4-47 

CD3112016 

1N4736 

4-47 

THRU 

THRU 

CD3112032 

1N4752 

4-47 

CD3212048 

1M8.2ZS 

— 

THRU 

THRU 

CD3212062 

1M33ZS 

— 

CD3214738 

1M8.2ZS 

— 

THRU 

THRU 

CD3214752 

1M33ZS 

— 

CD3907562 

4M8.2Z 



THRU 

THRU 

CD3909732 

4M33Z 



CL1020 

1N5297 

4-59 

CL1520 

1N5302 

4-59 

CL2210 

1N5283 

4-59 

CL2220 

1N5306 

4-59 

CL3310 

1N5287 

4-59 

CL3320 

1N5310 

4-59 

CL4710 

1N5290 

4-59 

CL4720 

1N5314 

4-59 

CL6810 

1N5293 

4-59 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Direct 
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Replacement 

Replacement 

Page  # 

CZ3.9.A.B.C.D 

1M3.9ZS.10.5, 1,2 

— 

THRU 

THRU 

CZ200.A.B.CD 

1M200ZS  10.5,1.2 

— 

DI-746 

1N746 

4-4 

DI-759 

1N759 

4-4 

DI-957 

1N957A 

4-4 

DI-976 

1N976A 

4-4 

JIVID.UZ.OJ 

THRU 

THRU 

DSZ3100 

5M100ZS5 

EVR6,A 

1M6.8ZS10.5 

THRU 

THRU 

EVR150.A 

1M150ZS10.5 

— 

G4Z7.5 

5M7.5Z10 

— 

THRU 

THRU 

G4Z110 

5M110Z10 

— 

GA4Z2.4 

5M2.4AZ 

— 

THRU 

THRU 

GA4Z12.0 

5M12AZ 

untlL  OLnICo 

1MR91  QPRIFQ 
I  otnlto 

a  m 
4-  lu 

GLAZ2.6A 

1N702A 

THRU 

THRU 

GLAZ6.8A 

1N710A 

GLZ7.0A 

1N763A 

THRU 

THRU 

GLZ24A 

1N769A 

— 

GLZ7.5A 

1N711A 

— 

THRU 

THRU 

GLZ100A 

1N738A 

— 

GRE11.7  SERIES 

1N941  SERIES 

4-17 

GRE  SERIES 

1N935  SERIES 

4-13 

(i\kia  DAD 

1  MC  Q7C  mc 

THRU 

THRU 

GW200AB 

1M200ZS.10.5 

HM6.8 

1N746-1N759 

4-4 

THRU 

THRU 

HM200 

1N957-1N992 

— 

HW6.8,A,B 

1M6.8ZS.10.5 

— 

THRU 

THRU 

HW200,A,B 

1M200ZS,10,5 

— 

ICT-5 

ICTE-5 

— 

ICT-8 

ICTE-8 

— 

ICT-10 

ICTE-10 

— 

ITT  19 

IL  I b-12 

ICT-15 

ICTE-15 

ICT-18 

ICTE-18 

ICT-22 

ICTE-22 

ICT-36 

ICTE-36 

ICT-45 

ICTE-45 

— 

ICTE-5 

ICTE-5 

— 

ICTE-5C 

ICTE-5C 

— 

ICTE-8 

ICTE-8 

— 

ICTE-10 

ICTE-10 

— 

ICTE-12 

ICTE-12 

— 

ICTE-15 

ICTE-15 

— 

ICTE-18 

ICTE-18 

— 

ICTE-22 

ICTE-22 

ICTE-36 

ICTE-36 

ICTE-45 

ICTE-45 

JZ3.9,A,B.C.D 

1M3.9ZS.10  5,1,2 

)ntinupH) 

/I  llll  IUCU  J 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page# 

THRU 

THRU 

JZ200.A.B.CD 

1M200ZS.10.5.1.2 



LMZ3.3.A 

1M3.3ZS10.5 



THRU 

THRU 

LMZ200.A 

1M200ZS10.5 



LPM7.5.A 

1M7.5ZS10.5 



THRU 

THRU 

LPM200.A 

1M200ZS10.5 



LPZ7.5.A 

1M7.5ZS10.5 

— 

THRU 

THRU 

LPZ200.A 

1M200ZS10.5 



LPZT8.2 

1M8.2ZZ10 

— 

THRU 

THRU 

LPZT33 

1M33ZZ10 



LVA43,A,B,C 

1N5521A.B.C.D 

 ' 

THRU 

THRU 

LVA100,A,B,C 

1N5530A.B,C,D 



LVA343AB.C 

1N5521A.B.CD 



THRU 

THRU 

LVA3100,A,B,C 

1N5530A.B.CD 



M4Z7.5.A 

5M7.5Z10.5 

— 

THRU 

THRU 

M4Z110.A 

.5M110Z10.5 



MC6007.A 

1N746-1N759 

4-4 

THRU 

THRU 

MC6030.A 

1N957A-1N977A 

4-4 

MC6107.A 

1M68ZS10.5 

THRU 

THRU 

MC6130.A 

1M47ZS10.5 



MC6400.MC6401 

1N821 

4-10 

MC6402.MC6403 

1N823 

4-10 

MC6404.MC6405 

1N825 

4-10 

MC6406.MC6407 

1N827 

4-10 

MC6416 

1N935 

4-13 

MC6417 

1N935A 

4-13 

MC6418 

1N936 

4-13 

MC6419 

1N936A 

4-13 

MC6420 

1N937 

4-13 

MC6421 

1N937A 

4-13 

MC6422 

1N938 

4-13 

MC6423 

1N939A 

4-13 

MC6424.MC6425 

1N829 

4-10 

MC6428 

1N937 

4-13 

MC6429 

1N939A 

4-13 

MCL1300 

MCL1300 

4-87 

MCL1301 

MCL1301 

4-87 

MCL1302 

MCL1302 

4-87 

MCL1303 

MCL1303 

4-87 

MCL1304 

MCL1304 

4-87 

(M)GLA28 

1N5518  SERIES 

4-16 

THRU 

THRU 

(M)GLA100 

1N5518  SERIES 

4-16 

(M)HLA328 

1N5518  SERIES 

4-16 

THRU 

THRU 

(M)HLA3100 

1N5518  SERIES 

4-16 

(M)LLA328 

1N5518  SERIES 

4-16 

THRU 

THRU 

(M)LLA3100 

1N5518  SERIES 

4-16 

MLL746 

MLL746 

4-88 

THRU 

THRU 

•These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacemant 

Page  # 

MLL759 

MLL759 

4-88 

MLL957A 

MLL957A 

4-88 

THRU 

THRU 

MLL986A 

MLL986A 

4-88 

MLL4099 

MLL4099 

4-93 

THRU 

THRU 

MLL4135 

MLL4135 

4-93 

MLL4370 

MLL4370 

4-88 

TUDI  1 

1  nhU 

IHHU 

■l  A  |  1  ,1070 

hill  1  4070 

4-88 

MLL4D14 

4-93 

1  MMU 

TUDI  1 

IHHU 

MLL4627 

MLL4627 

4-93 

MLL4678 

MLL4678 

4-97 

THRU 

THRU 

MLL4717 

MLL4717 

4-97 

MLL4728 

MLL4728 

4-99 

THRU 

THRU 

MLL4764 

MLL4764 

4-99 

MLL5221 

MLL5221 

— 

TUDI  1 

1 HHU 

THRU 

MLL&A) 

MLL5270 

Ml  \t~?AGA 

1  M7/1C  A 

lN/4oA 

THRU 

TUDI  1 

IHHU 

MLV759A 

1N759A 

_ 

MLV4370A 

1N4370A 

— 

THRU 

THRU 

MLV4372A 

1N4372A 

— 

MMZ7.5.A 

1M7.5ZS10.5 



THRU 

THRU 

MMZ200,A 

1M200ZS10.5 

— 

MPT-5 

MPTE-5 

— 

MPT-8 

MPTE-8 

MPT-10 

MPTE-10 

— 

MPT-12 

h m nTr  a  n 

MPTE-12 

— 

MDT  1C 

Mr  l-lD 

MDTT  IE 

— 

MPT-18 

MPTE-18 

_ 

MPT-22 

MPTE-22 



MPT-36 

MPTE-36 

_ 

MPT-45 

MPTE-45 

— 

MPTE-5 

MPTE-5 

— 

MPTE-8 

MPTE-8 



MPTE-10 

MPTE-10 

— 

MPTE-12 

MPTE-12 

— 

Mr  1 1-  \0 

Mr  I  b-lD 

Mr  1 1-  10 

MDTC  1Q 

MPTF  99 
Mr  I  L-cZ 

MDTC  OO 

Mr  1 1-00 

Mrlb-00 

— 

MPTE-45 

MPTE-45 

— 

MPZ5-16A 

MPZ5-16A 

4-110 

MPZ5-16B 

MPZ5-168 

4-110 

MPZ5-32A 

MPZ5-32A 

4-110 

MPZ5-32B 

MPZ5-32B 

4-110 

MPZ5-32C 

MPZ5-32C 

4-110 

MPZ5-180A 

MPZ5-180A 

4-110 

MPZ5-180B 

MPZ5-180B 

4-110 

MPZ5-180C 

MPZ5-180C 

4-110 

MR2525L 

MR2525L 

MTC821.A  SERIES 

1N821.A  SERIES 

4-10 

MTC935.A.B  SERIES 

1N935,A,B  SERIES  4-13 

Industry 
Part  Number 

Motorola 
Direct 
Replacement 

Motorola 
Similar 
Replacement 

Page  # 

MTC940.A.B  SERI 

ES 

1N940.A.B  SERIES 

MTZ607.A 

1N746-1N759 

4-4 

THRU 

THRU 

MTZ630.A 

1N957-1N977 

— 

MZ7.5.A 

10M7.5.10.S 

— 

THRU 

THRU 

MZ92-2.4 

1N4370 

4-4 

MZ92-2.5 

5M2.5AZ10 

— 

MZ92-27 

1N4371 

4-4 

MZ92-2.8 

.5M2.8AZ10 

— 

MZ92-3.0 

1N4372 

4-4 

MZ92-3.3 

1N746 

4-4 

MZ92-3.6 

1N747 

4-4 

MZ92-3.9 

1N748 

4-4 

MZ92-4.3 

1N749 

4-4 

MZ92-4.7 

1N750 

4-4 

MZ92-5.1 

1N751 

4-4 

MZ92-5.6 

1N752 

4-4 

MZ92-6.0 

.5M6.0AZ10 

— 

MZ92-6.2 

1N753 

4-4 

MZ92-0.0 

1N754 

4-4 

MZ92-/.0 

1N755 

4-4 

MZ32-0.2 

1N756 

4-4 

M7O0  Q  7 

.3M8./AZIU 

MZ92-9.1 

1N757 

4-4 

MZ92-10 

1N758 

4-4 

MZ92-11 

5M11AZ10 

— 

MZ92-12 

1N759 

4-4 

MZ92-13 

1N964A 

4-4 

MZ92-14 

5M14Z10 



MZ92-15 

1N965A 

4-4 

MZ92-16 

1N966A 

4-4 

MZ92-17 

5M17Z10 

— 

MZ92-18 

1N967A 

4-4 

MZ92-13 

5M19Z10 

— 

MZ92-20 

1N968A 

4-4 

MZ92-22 

1N969A 

4-4 

MZ92-24 

1N970A 

4-4 

MZ92-25 

5M25Z10 

— 

MZ92-27 

1N971A 

4-4 

MZ92-28 

5M28Z10 



MZ92-30 

1N972A 

4-4 

MZ92-33 

1N973A 

4-4 

MZ92-36 

1N974A 

4-4 

MZ92-39 

1N975A 

4-4 

MZ92-43 

1N976A 

4-4 

MZ92-47 

1N977A 

4-4 

M7QO  C1 

1N978A 

4-4 

MZ92-56 

1N979A 

4-4 

MZ92-60 

5M60Z10 

— 

MZ92-62 

1N980A 

4-4 

MZ92-68 

1N981A 

4-4 

MZ92-75 

1N982A 

4-4 

MZ92-82 

1N983A 

4-4 

MZ92-87 

5M87Z10 

MZ92-91 

1N984A 

4-4 

MZ92-110 

1N986A 

4-4 

MZ92-120 

1N987A 

4-21 

MZ92-130 

1N988A 

4-21 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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moior  uia 

muioroii 

I11UU5U  y 

Direct 

Similar 

Psrt  Number 

Replacement 

Replacement 

rage  ff 

MZ92-140 

.4M140Z10 

— 

MZ92-150 

1N989A 

4-21 

MZ92-160 

1N990A 

4-21 

MZ92-170 

.4M170Z10 

— 

MZ92-180 

1N991A 

4-21 

MZ92-190 

.4M190Z10 

— 

MZ92-200 

1N992A 

4-21 

MZ120 

5M200ZS5 

THRU 

THRU 

MZ122 

smuozsrs 

.JIVI  1  l(J(.JUJ 

117mA 

lUIVItUUt.  IU,0 

MZ220 

THRU 

THRU 

MZ222 

5M110ZSB10 

— 

MZ240 

5M200ZSB10 

— 

THRU 

THRU 

MZ322 

5M110ZSB20 

— 

MZ320 

5M200ZS20 

— 

THRU 

THRU 

MZ340 

5M200ZSB20 

1NW1A 

4-M 

1 1  * \jc-X-\Jr\ 

4-51 

1NWiA 

4"3  I 

MZ500-4 

4-51 

MZ500-5 

1N5227A 

4-51 

MZ50O-6 

1N5228A 

4-51 

MZ500-7 

1N5229A 

4-51 

MZ50O-8 

1N5230A 

4-51 

MZ500-9 

1N5231A 

4-51 

MZ500-10 

1N5232A 

4-51 

MZ500-11 

1N5234A 

4-51 

MZ500-12 

1N5235A 

4-51 

mzsoo-ii 

4-S1 
4-j  1 

1NS?^7A 

4-51 

M7S00-1R 

H-J  I 

MZ500-17 

1N5241A 

4-51 

MZ500-18 

1N5242A 

4-51 

MZ500-19 

1N5243A 

4-51 

MZ5OO-20 

1N5245A 

4-51 

MZ500-21 

1N5246A 

4-51 

MZ500-22 

1N5248A 

4-51 

MZ500-23 

1N5250A 

4-51 

MZ500-24 

1N5251A 

4-51 

M7Sflfl-9R 

A  ^1 

M  7^00-96 
IVIt.  JU\r£0 

MVJCOHH 

4-0 1 

*4"0 1 

a  m 

TJ  I 

MZ500-29 

1N5258A 

4-51 

MZ500-30 

1N5259A 

4-51 

MZ500-31 

1N5260A 

4-51 

MZ500-32 

1N5261A 

4-51 

MZ500-33 

1N5262A 

4-51 

MZ500-34 

1N5263A 

4-51 

MZ500-35 

1N5265A 

4-51 

MZ500-36 

1N5266A 

4-51 

MZ500-37 

1N5267A 

4-51 

MZ500-38 

1N5268A 

4-51 

MZ500-39 

1N5270A 

4-51 

MZ50040 

1N5271A 

4-51 

moioroia 

Motorola 

Industry 

Direct 

olmlllf 

Part  Numbar 

Replacement 

Replacement 

Page  # 

MZ605 

MZ605 

4-112 

MZ610 

MZ610 

4-112 

MZ620 

MZ620 

4-112 

MZ623-9 

1N4743A 

4-47 

MZ623-9A 

1N4743A 

4-47 

MZ623-9B 

1N4743A 

4-47 

MZ623-12 

1N4745A 

4-47 

1  noon  ho  a 

MZ623-12A 

1N4/45A 

4-47 

1N474SA 

IIV4/ 4JR 

4-47 

1N474KA 

4-47 

1N474fiA 

M"i4/  40M 

4-47 

1N4746A 

4-47 

MZ623-18 

1N4749A 

4-47 

MZ623-18A 

1N4749A 

447 

MZ623-18B 

1N4749A 

447 

MZ623-25 

1N4755A 

4-47 

MZ623-25A 

1N4755A 

4-47 

MZ623-25B 

1N4755A 

4-47 

MZ640 

MZ640 

4-112 

MZ706 

5M6.8ZS5 

— 

THRU 

THRU 

M7R0R 

SMfi  R7S10 

M790R 

M71000-1 

1N4728 

4-47 

MZ1000-2 

1N4729 

4-47 

MZ1000-3 

1N4730 

4-47 

MZ1000-4 

1N4731 

4-47 

MZ1000-5 

1N4732 

4-47 

MZ1000-6 

1N4733 

4-47 

MZ1000-7 

1N4734 

4-47 

MZ1000-8 

1N4735 

447 

MZ 1000-9 

1N4736 

4-47 

M71000-10 

1N4737 

4-47 

4"4/ 

M71000-11 

1N4738 

4-47 

MZ1000-12 

1N4739 

4-47 

M71000-13 

1N4740 

4-47 

MZ1000-14 

1N4740 

4-47 

MZ1000-15 

1N4742 

4-47 

MZ1000-16 

1N4743 

4-47 

MZ1000-17 

1N4744 

4-47 

MZ1000-18 

1N4745 

4-47 

MZ1000-19 

1N4746 

4-47 

MZ1000-20 

1N4747 

4-47 

MZ1000-21 

1N4748 

4-47 

1N4749 

A  Al 
4-4/ 

1N4750 

A  Al 
4-4/ 

M7inon-?4 

1N4751 

4-47 
4-4/ 

M71000-°S 

IVIi.  IUUV^cJ 

1N4752 

4-47 

MZ1000-26 

1N4753 

4-47 

MZ1000-27 

1N4754 

4-47 

MZ1000-28 

1N4755 

4-47 

MZ1000-29 

1N4756 

4-47 

MZ1000-30 

1N4757 

4-47 

MZ1000-31 

1N4758 

447 

MZ1000-32 

1N4759 

4-47 

MZ1000-33 

1N4760 

4-47 

MZ 1000-34 

1N4761 

4-47 

MZ1000-35 

1M86ZG10 

MZ1000-36 

1N4763 

447 

MZ1000-37 

1N4764 

447 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

M7O0CA 

MZZobU 

MZZobU 

4-115 

H/I70QC1 
MZZJb  1 

M700C1 

MZZdbl 

4-115 

ftA7coin 

MZbZlU 

blvl  I  UUZo  I  u 

TUDI  I 

I  HnU 

TWRI  I 
I  MnU 

Afl7coon 
MZbZZU 

bMZUUZolu 

M7C000 

IvlZbZZZ 

DIVI I  IUZod  IU 

TUDI  I 

I  MnU 

I  MnU 

MZ5240 

5M200ZSB10 

MZ5555 

1N6283A 

_ 

MZ5556 

1N6287A 



MZ5557 

1N6289A 



MZ5558 

1N6303A 



M 7 cone 
MZboUb 

CMC  Q7Cin 

TUDI  I 

I HHU 

TUDI  I 
I  nnU 

M7CQQT1 

Mzooyu 

OlviyUZo  IU 

M7DC001  A  D 

MZrbZZl.A.D 

lNbzZI.A.D 

— 

M7DC97n  A  D 
MZrbZ/U.A.D 

lINbZ/U.A.tS 

M7Ton7n 
MZIZy/U 

MZIZyYU 

— 

I  HHU 

THRU 

MZT3015 

MZT3015 

MZT3305 

MZT3305 



THRU 

THRU 

MZT3350 

MZT3350 

— 

MZT4549 

MZT4549 

— 

TUDI  I 

I  MnU 

TUDI  1 

1  MnU 

KA7TACCA 

MZ  I4bb4 

ht~7T AC.CA 

MZI4bb4 

rbKbbo 

DC1/CC  Q 

rbKbbo 

4-117 

P6KE7.5 

P6KE7.5 

4-117 

DCI/CO  0 

rbKbo.Z 

DC1/CQ  O 

PoKbo.Z 

4-117 

nci/cn  i 

PbKby.  1 

rvi/rn  * 

PbKby.  1 

4-117 

DCVC1H 

PbKblU 

rbKtlU 

4-117 

P6KE11 

P6KE11 

4-117 

P6KE12 

P6KE12 

4-117 

P6KE13 

P6KE13 

4-117 

P6KE15 

P6KE15 

4-117 

P6KE16 

P6KE16 

4-117 

rbt\b  lo 

rOKb  10 

A  1 17 
4- II/ 

pc  1/  con 

dc  \i  con 
roKbZU 

A  117 
4-11  / 

rbfxtZZ 

rbKbZZ 

A  1 17 

rbKbZ4 

PbKbZ4 

A  1 17 

4-11/ 

DCI/E07 

PbKbZ/ 

DCI/C07 

PbKbZ/ 

4-117 

DCVCon 

A  1 17 
4- II/ 

PbKbJo 

PbKbod 

4-117 

P6KE36 

P6KE36 

4-117 

P6KE39 

P6KE39 

4-117 

P6KE43 

P6KE43 

4-117 

P6KE47 

P6KE47 

4-117 

P6KE51 

P6KE51 

4-117 

rbKbbo 

DCl/CCC 

PbKbbb 

4-117 

DCl/CCO 

rbKbbo 

DCl/CCO 

PbKbbZ 

4-117 

DCI/CGQ 

PbKbbo 

DCl/CCD 

rbKbbo 

4-117 

P6KE75 

P6KE75 

4-117 

rbKboZ 

PbKboZ 

4-117 

DCi/COl 

rbKty 1 

PbKb91 

4-117 

rbKblUU 

dci/c  inn 
PbKbiUU 

4-117 

P6KE110 

P6KE110 

4-117 

P6KE120 

P6KE120 

4-117 

P6KE130 

P6KE130 

4-117 

P6KE150 

P6KE150 

4-117 

P6KE160 

P6KE160 

4-117 

Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

DCl/  E 1 7/1 

PbKbl /U 

DCl/C  17/1 

rbKbl/U 

A  1 17 

4- M/ 

PbKb  loU 

rbKbl OU 

/(  1 17 
4- 1 1  / 

Dci/Eonn 
KbKbZUU 

dc  i/ conn 
rbKbZUU 

A  1 17 
4-11/ 

□nennn  a 
PUbUUU.A 

lN/4b-lIM/by 

4-4 

TUDI  1 

1  MnU 

TUDI  I 

I  HHU 

pnenon  A 
PUbUZU.A 

1MQC7A  1MQCQA 

lfMyb/A-  ii\yboA 

4-4 

pncrui  a 
rUDU4  I.A 

1M7/)R_1M7RQ 

l  ri  1 4b- 1  IM  /  by 

4-4 

THRU 

THRU 

PD6061.A 

1N957A-1N968A 

4-4 

PD6201AB.C 

1N5521A,B,C,D 

— 

THRU 

THRU 

PD6210,A,B.C 

1N5530A,B,C,D 



rno  luo-rno^Du 

1MQ0C 

INoZD 

4-  IU 

DDC1ACA  DDC/ICAA 

PnblUbA-Pnb4DUA 

1M0O7 

lNoz/ 

a  10 
4- IU 

DD01  in_PDQ>1C/l 

rny  1  li>Pny4bU 

1MQ07 

a  m 
4-1U 

rny  i  iuM-rni740UM 

1  MQQQ 

iNyoo 

zi  m 
4-lU 

rnu  iud 

mZbUb 

^110 
4-  I IZ 

Dpm  m 
PHU1 IU 

MZblU 

A  1 10 

4-llZ 

rnu  izu 

MZbZU 

A  1 10 

4- 1  IZ 

PR0140 

MZ640 

4-112 

PRD160 

MZ640 

4-112 

PS3535 

1N4570A 



THRU 

THRU 

PS3539 

1N4573A 



Pbob4b 

iN4bobA 

TUDI  1 

1  MnU 

THRU 

Pbob4y 

1 M  AQCQ  A 

lN4bboA 

cr  10m 

nji70ocn 

A  1  1C 

4-llb 

TUDI  I 

I  MnU 

TUDI  1 

IHHU 

CP  10.10 

ob  ly  iz 

MZZobU 

/I  11c 

4-1  lb 

cr  inon 

buiyzu 

RJ1700C 1 

MZZobl 

4-115 

SG1922 

MZ2361 

4-115 

SS1 

MZ2360 

4-115 

SS1-2 

MZ2361 

4-115 

STB567 

MZ2361 

4-115 

SV7401 

MZ605 

4-112 

CWD/7Q0  A 

bVH4/AZA 

■Hit a  -7-70 -i r\  c 

1M4./ZS10.5 

THRU 

THRU 

C\/D<17C/  A 

bvn4/b4,A 

H  It  t  H  AA"70  H  n  c 

1M100Zb10,5 

SX30 

■\fil\0  A7Q  1f\  c 

1MZ.4Zo1U,j 

1 M30ZS5 

THRU 

TUDI  I 

I  MnU 

THRU 

evion 
bXlZU 

1M 1C7C  in  c: 
IM  lbZolU.O 

1M120Z&D 

SZ2-4.A 

1     Q7C  men 
iMo.yzo,  iu.j.  i.z 

THRU 

THRU 

SZ16.0.A 

1M200ZS,10.5,1,2 



TZ3.9.A.B.C.D 

— 

THRU 

TZ200,A,B,C,D 

— 

I 17190. 
UZ  IcU 

bivizuuzob 

THRI  I 

i  nnu 

TUDI  I 

I  MnU 

i  1799/1 

UZZZU 

bMZUUZolU 

I  17190 
UZ  IZZ 

QKA-i  iri7CDC 

blvli  lUZoDb 

I  Mnu 

TUDI  I 

I  MnU 

1 17999 

uzzzz 

CM  1  /V!7C  D 1  (1 

bMlUOZbDlU 

UZ  I'tU 

c^^lo^in7CDc 

THRU 

THRU 

UZ240 

5M200ZSB10 

UZ706 

5M6.8ZS5 

UZ806 

5M6.8ZS10 

UZ3016.A.B 

1N3016AB 

'These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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ZENER  INDEX  CROSS-REFERENCE  (Continued) 


Motorola 

Motorola 

Industry 

Direct 

Similar 

Part  Number 

Replacement 

Replacement 

Page  # 

UZ3051AB 

1N3051A.B 

— 

UZ3235AB 

1N5235.A.B 

— 

THRU 

THRU 

UZ3281AB 

1N5281.A.B 

— 

UZ3470.A.B 

1N2970A,B 

— 

UZ3515.A.B 

1N3015A.B 

— 

UZ4116.A.B 

1N5384A,B 

4-63 

UZ4706.A.B 

1N5342A.B 

4-63 

1  \~7A~71C  A 

1N4/30.A 

4-47 

1  MnU 

TUDI  I 

I  HKU 

1  \7A7CA  A 

UZ4/t>4,A 

\KIA~7CA  A 

IN4/04.A 

4-47 

1  l7G.19fl 

GM0fVY7ec; 
DMZUUZbo 

THRU 

THRU 

UZ5220 

5M200ZS10 

— 

UZ5122 

5M110ZSB5 

— 

THRU 

THRU 

UZ5222 

5M110ZSB10 

— 

UZ5140 

5M200ZSB5 

— 

THRU 

THRU 

UZ5240 

5M200ZSB10 

— 

i  I7i;7nc 

CMC  07CC 

oMb.oZbb 

TUDI  1 

1  HnU 

THRU 

UZbouo 

bMb.8Zb10 

UZ7110 

10M100Z5 

— 

THRU 

THRU 

UZ7210 

10M100Z10 

— 

UZ7706 

10M6.8Z5 

— 

THRU 

THRU 

UZ7806 

10M6.8Z10 

_ 

UZ8120 

1M200ZS5 

— 

THRU 

THRU 

UZ8220 

1M200ZS10 

— 

1  I707nc 

UZoYUO 

^  K  AC  07PC 

1M6.8ZS5 

TUDI  1 

1  MnU 

THRU 

l  |7QQnC 

UZooUO 

1M6.8ZS10 

— 

UDC  0 

1M6.2ZS10 

THRU 

THRU 

VR200 

1M200ZS10 

— 

Z4X5.1B.A 

1M5.1AZ10.5 

— 

THRU 

THRU 

Z4X14B.A 

1M14Z10.5 

— 

ZA6.8AB 

1M6.8ZS,10,5 

— 

THRU 

THRU 

ZA82AB 

1M82ZS.10.5 

7APR  BAR 

JlVIOOt-O,  IU,J 

THRI I 
i  nnu 

TMRI  I 
I  nnU 

7APP00  A  R 

JIVl£UU£_G,  IU.D 

7Rfi  R  A  R 

£.□0.0,0,0 

imc  Q7C  inc: 

MVID.0Z.O,  IU,J 

THRU 

THRU 

ZB200AB 

1M200ZS.10.5 

— 

ZBC6.8,A.B.C.D.E 

1M6.8.10.5.1.2.3 

— 

THRU 

THRU 

ZBC200.A.B.C.D.E 

1M200.10,5.1,2,3 

— 

ZC6.8.A.B,C,D,E 

5M6.8ZS.10.5.1.2 

— 

THRU 

THRU 

ZC200.A.B.C.D.E 

5M200ZS.10.5.1.2 

_ 

ZCC6.8AB.C.D.E 

5M6.8ZS,  10.5. 1.2 

THRU 

THRU 

ZCC200.A.B.C.D.E 

5M200ZS.10.5.1.2 

ZD3.3.A.B 

1M3.3ZS.10.5 

Industry 
Pan  Number 


THRU 

ZD6.2.A.B 
ZD3.9 

THRU 
ZD200 
ZD6.8AB 

THRU 
ZD200AB 
ZM3.9.A.B.C.D 

THRU 

ZM200.A.B.C.D 
ZS4.7.A.B 

THRU 

ZS36.A.B 


Motorola 
Direct 
Replacement 


1M3.9ZS.10.5 
THRU 

1M200ZS.10.5 


1M3.9ZS.10.5.1.2 
THRU 

1M200ZS.10.5.1.2 


Motorola 
Similar 
Replacement 


Page  # 


THRU 

1M6.2ZS.10.5 


1M6.8ZS.10.5 
THRU 

1M200ZS.10.5 


1M4.7ZS.10.5 
THRU 

1M36ZS.10.5 


"These  devices  are  manufactured  by  Motorola  but  no  data  sheet  available  —  Consult  Factory. 
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RECTIFIERS 

Motorola  is  the  world's  leading  supplier  of  rec- 
tifiers, including  those  for  use  in  switching  power 
supplies.  Wafer  fabrication  technology  has  con- 
stantly improved,  leading  to  the  product  offering 
outlined  in  this  selector  guide.  Today's  Motorola 
rectifiers  embody  the  same  precision  technology 
as  the  most  advanced  ICs,  and  are  capable  of 
passing  stringent  environmental  testing,  includ- 
ing under  the  hood  of  an  automobile. 

In  addition  to  improved  quality,  rectifier  prod- 
uct trends  are  toward  higher  operating  temper- 
ature, faster  switching  times,  plastic  packages 
(translate  lower  cost)  and  use  of  dual  rectifier 
modules. 


Contents 

Page 

Schottky 

(High-Speed,  Low  Voltage).  .  .  2-5 

Ultrafast  Recovery  6  &  7 

Fast  Recovery  8&9 

General-Purpose   10  &  11 

 12 


Selector  Guides 


ZENER  DIODES 

Motorola's  standard  Zeners  and  Avalanche 
Regulator  diodes  comprise  the  largest  invento- 
ried line  in  the  industry.  Continuous  develop- 
ment of  improved  manufacturing  techniques 
have  resulted  in  computerized  diffusion  and  test, 
as  well  as  critical  process  controls  learned  from 
surface-sensitive  MOS  fabrication.  Resultant 
high  yields  lower  factory  costs.  Check  the  fol- 
lowing features  for  application  to  your  specific 
requirements: 

•  Wide  selection  of  package  materials  and 
styles: 

Plastic  (Surmetic)  for  low  cost,  mechanical 
ruggedness 

Glass  for  highest  reliability,  lowest  cost 
Metal  for  highest  power 

•  Power  ratings  from  0.25  to  50  Watts 

•  Breakdown  voltages  from  1 .8  to  200  V  in  ap- 
proximately 10%  steps 

•  Available  tolerances  from  1 0%  (low  cost)  to  a 
tight  as  1%  (critical  applications)  with  off-the- 
shelf  delivery 

•  Special  selection  of  electrical  characteristics 
available  at  low  cost  due  to  high-volume  lines 
(check  your  Motorola  sales  representative  for 
special  quotations) 

•  JAN/JANTX(V)  availability 

•  Special  glass  now  used  in  DO-35  type  pack- 
ages is  compatible  with  low  temperature  alloy 
processes,  yielding  sharper  breakdown  and  low 
leakage. 


Voltage  Regulators  Diodes 
General  Purpose   13-15 

Voltage  Reference  Diodes 
Temperature  Compensated  ...  1 6 
Precision  Reference  16 

Special  Purpose  Regulators 

Current  Regulators  17 

Low  Voltage  Regulators  17 

Transient  Suppressors 

General  Purpose   18-21 

Automotive  21 

Lead  Tape  Packaging 
Standards  for  Axial-Lead 
Components   22  &  23 

Surface  Mount 
Tape  and  Reel  23 


Schottky  Rectifiers 


SWITCHMODE  Schottky  Power  Rectifiers  with  the  high 
speed  and  low  forward  voltage  drop  characteristic  of  Schott- 
ky's  metal/silicon  junctions  are  produced  with  ruggedness 
and  temperature  performance  comparable  to  silicon-junction 
rectifiers.  Ideal  for  use  in  low  voltage,  high  frequency  power 
supplies  and  as  very  fast  clamping  diodes,  these  devices 
feature  switching  times  less  than  10  ns,  and  are  offered  in 
current  ranges  from  0.5  to  300  amperes,  and  reverse  voltages 
to  60  volts. 

In  some  current  ranges,  devices  are  available  with  junction 


temperature  specifications  of  1 25°C,  1 50°C,  1 75°C.  Devices 
with  higher  Tj  ratings  can  have  significantly  lower  leakage 
currents,  but  higher  forward-voltage  specifications.  These 
parameter  tradeoffs  should  be  considered  when  selecting 
devices  for  applications  that  can  be  satisfied  by  more  than 
one  device  type  number. 

All  devices  are  connected  cathode  to  case  or  cathode  to 
heatsink,  where  applicable.  Reverse  polarity  may  be  avail- 
able on  some  devices  upon  special  request.  Contact  your 
Motorola  representative  for  more  information. 


VRRM 

(Volts) 

l0.  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 

0.5 

362-01 
MLL34 

Glass 
Leadless 

299-02 
(DO-204AH) 
Glass 

/ 
/ 

59-04 
Plastic 

/ 

362B-01 
MLL41 

Glass 
Leadless 

267-02 
Plastic 

/ 

369A-04 
Plastic 

# 

60-01 
Metal 

/ 

7 

15 

20 

1N5817 

MBRL120 

1N5820 

MBR320 

MBRD320 

1 N5823 

25 

30 

MBRL030 

MBR030 

1N5818 

MBRL130 

1 N5821 

MBR330 

MBRD330 

1N5824 

35 

40 

MBRL040 

MBR040 

1N5819 

MBRL140 

1N5822 

MBR340 

MBRD340 

1N5825 

45 

50 

MBR150tt 

MBR350 

MBRD350 

60 

MBR1601T 

MBR360 

MBRD360 

70 

80 

90 

100 

IFSM 
(Amps) 

5.0 

5.0 

25 

20 

80 

80 

75 

500 

fTc  @  Bated  l0 

(X) 

125 

tT|_  @  Rated  l0 

<°C) 

75 

75 

90 

75 

95 

80 

Tj  (Max) 

rc) 

150 

150 

125 

150 

125 

150 

150 

125 

Max  VF  @ 
IFM  =  'O 

t  °'6K>r- 
Tl  "  25  C 

□  TX  versions  available. 

■  Values  are  for  the  40-Volt  units  The  lower  voltage  parts  provide  lower  limits  and  higher  voltage  units  provide  slightly  higher  limits 

"  Iq  is  total  device  output. 

"'  Values  are  for  60  volt  units.  The  lower  voltages  parts  ^40  volts  provide  lower  limits. 

t  Must  be  derated  for  reverse  power  dissipation  See  Data  Sheet, 

ft  Tj  (Max)  =  150-C 
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There  are  many  other  standard  features  in  Motorola 
Schottky  rectifiers  that  give  added  performance  and  reliability. 
1 .  GUARDRINGS  are  included  in  all  Schottky  die  for  reverse 
voltage  stress  protection  from  high  rates  of  dv/dt  to  virtually 
eliminate  the  need  for  snubber  networks.  The  guardring  also 
operates  like  a  zener  and  avalanches  when  subjected  to 
voltage  transients. 


2.  MOLYBDENUM  DISCS  on  both  sides  of  the  die  minimize 
fatigue  from  power  cycling  in  all  metal  product.  The  plastic 
TO-220  devices  have  a  special  solder  formulation  for  the 
same  purpose. 

3.  QUALITY  CONTROL  monitors  all  critical  fabrication  oper- 
ations and  performs  selected  stress  tests  to  assure  constant 
processes. 


I0,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 

6.0 

7.5  10 

15 

16 

20 

25 

369A-04 
Plastic 

w 

Dual  Diode" 

221B-01 
(TO-220AC) 
Plastic 

221A-04 
(TO-220AB) 
Plastic 

Dual  Diode" 

56-03 
(DO-203AA) 
(DO-4) 
Metal 

221B-01 
(TO-220AC) 
Plastic 

\ 

/ 

221A-04 
(TO-220AB) 

Plastic 
o* — i 

r 

V 

Dual  Diode" 

56-03 
(DO-203AA) 
(DO-4) 
Metal 

IVIDn  L/OiiUO  1 

1N5826 

1N5829 

MBRD630CT 

1N5827 

1N5830 

1N6095 

MBR735 

MBR1035 

MBR1535CT 

MBR1635 

MBR2035CT 

MBRD640CT 

MBR740 

MBR1040 

MBR1540CT 

1N5828 

MBR1640 

MBR2040CT 

1N5831 

1 N6096 

MBR745 

MBR1045 

MBR1545CT 

MBR1645 

MBR2045CT 

MBRD650CT 

MBRD660CT 

MBR1060 

MBR2060CT 

MBR1070 

MBR2070CT 

MBR1080 

MBR2080CT 

MBR1090 

MBR2090CT 

MBR10100 

MBR20100CT 

150 

150 

150 

500 

150 

150 

800 

400 

105 

135 

105 

85 

125 

135 

85 

70 

150 

150 

150 

125 

150 

150 

125 

125 

0.57 
TC  -  125°C 

0.57 
Tc  *  125°C 

0.72  f<  15  A 
Tc  =  125X 

•0.50 
Tc  =  25"C 

0.57 
TC  =  125°C 

0.72  (a  20  A 
TC  •  125X 

■0.48 
TC  -  25°C 

0.86  (a  78.5  A 
TC  -  70X 

"  Values  are  for  the  40-Volt  units.  The  lower  voltage  parts  provide  lower  limits. 
"  !q  is  total  device  output 
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SCHOTTKY  RECTIFIERS  (continued) 


vrrm 

(Volts) 

i0,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 

30 

35 

40  50 

11-03 
Metal 

Dual  Diode" 

(Aft  Mil  Pin<;t 

221A-04 
iTr\  oon*D\ 

Plastic 
°~" — I 

V 

Dual  riiniie** 

340D-01 

t~rr\  oh  oad 
( I  oAOJ 

Plastic 
Dual  Diode  " 

56-03 
(DO-203AA) 
Metal 

W 

257-01 
(DO-203AB) 
Metal 

15 

20 

1N5832 

25 

30 

1N5833 

1N6097 

35 

MBR3035CT 

MBR2535CT 

MBR3035PT 

MBR3535 

40 

MBR3040CT 

MBR2540CT 

MBR3040PT 

MBR3540 

1N5834 

1N6098 

45 

SD241 
MBR3045CT 

MBR2545CT 

MBR3045PT 

SD41 
MBR3545,H,H1  — 

50 

GO 

'FSM 
(Amps) 

400 

300 

400 

600 

BOO 

800 

fTc  @  Rated  lo 

CO 

105 

125 

105 

90 

75 

70 

fTi.  @  Rated  lo 

rc> 

Tj  (Max) 

rc> 

150 

150 

150 

150 

125 

125 

Ma«VF@ 

taw  =  <o 

0.72  (5)  30  A 
TC  =  125'C 

0.73  @  30  A 
TC  =  125°C 

T 

'  Values  are  for  the  40-Volt  units.  The  lower  voltage  parts  provide  lower  limits. 

"  l0  is  total  device  output. 

—  H  &  H1  versions  are  Hi-Rel  Processed  Parts  (Non  JAN.  JTX). 

t  Must  be  derated  tor  reverse  power  dissipation  See  Data  Sheet 


2-4 


I  l0,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 


257-01 
DO-203AB 
Melal 

357C-01 

Plastic 
Power  Tap 

- 

Dual  Diode" 

MBR6015L 

MBR20015CTL 

MBR6020L 

MBR20020CTL 

MBR6025L 

MBR20025CTL 

MBR6030L 

MBR20030CTL 

MBR6035 

MBR6535 

MBR7535 

MBR8035 

MBR12035CT 

MBR20035CT 

MBR30035CT 

MBR6040 

MBR6540 

MBR7540 

MBR30040CT 

SD51 
MBR6045,H,H1  — 

MBR6545 

MBR7545 

MBR8045 

MBR12045CT 

MBR20045CT 

MBR30045CT 

MBR12050CT 

MBR20050CT 

MBR30050CT 

MBR12060CT 

MBR20060CT 

MBR30060CT 

800 

1000 

800 

1000 

1000 

1500 

1500 

1500 

2500 

90 

120 

120 

90 

120 

140 

140 

140 

140 

150 

150 

175 

150 

175 

175 

175 

175 

175 

•0.6 
Tc  »  125°C 

0.38  (a 
Tc  =  150°C 

0.62 
TC  =  150°C 

0.60 
TC  =  125°C 

0.59 
TC  =  150°C 

0.68 
TC  =  125°C 

0.71 
TC  =  125°C 

0.48  (a 
TC  =  ISO'C 

0.64 
TC  «  125°C 

*•  Iq  is  total  device  output. 

*"   H  &  H1  versions  are  Hi-Rel  Processed  Parts  (Non  JAN.  JTX). 
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Ultrafast  Recovery  Rectifiers 


EXPANDING  the  SWITCHMODE  Rectifier  family  are  these 


All  devices  are  connected  cathode  to  case  or  cathode  to 


ultrafast  devices  with  reverse  recovery  times  of  25  to  100      heatsink,  where  applicable.  Reverse  polarity  may  be  avail- 
nanoseconds.  They  complement  the  broad  Schottky  offering      able  on  some  devices  upon  special  request.  Contact  your 
for  use  in  the  higher  voltage  outputs  and  internal  circuitry  of      Motorola  representative  for  more  information, 
switching  power  supplies  as  operating  frequencies  increase 
from  20  kHz  to  250  kHz.  Additional  package  styles  and  oper- 
ating current  levels  are  planned. 


Vrrm 

(Volts) 

l0.  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 

1.0 

3.0 

4.0 

6.0 

8.0  15 

59-04 
(DO-41) 
Plastic 

J 
/ 

369A-04 
Plastic 

267-02 
Plastic 

/ 

369A-04 
Plastic 

A%. 

w 

Dual  Diode" 

221A-04 
(TO-220AB) 
Plastic 

Dual  Diode*" 

221B-01 
(TO-220AC) 
Plastic 

50 

MUR105 

MURD305 

MUR405 

MURD605CT 

MUR605CT 

MUR805 

MUR1505 

100 

MUR110 

MURD310 

MUR410 

MURD610CT 

MUR610CT 

MUR810 

MUR1510 

150 

MUR115 

MURD315 

MUR415 

MURD615CT 

MUR615CT 

MUR815 

MUR1515 

200 

Ml  IP  1  on 

MUnuj^u 

Ml  lOiOCi 

MURD620CT 

MUR620CT 

MUR820 

MUR1520 

300 

MUR130 

MUR430 

MUR830 

MUR1530 

400 

MUR140 

MUR440 

MUR840 

MUR1540 

500 

MUR150 

MUR450 

MUR850 

MUR1550 

600 

MUR160 

MUR460 

MUR860 

MUR1560 

700 

MUR170 

MUR470 

MUR870 

too 

MUR180 

MUR480 

MUR880 

900 

MUR190 

MUR490 

MUR890 

1000 

MUR1100 

MUR4100 

MUR8100 

>FSM 
(Amps) 

35 

75 

125 

63 

75 

100 

200 

TA  @  Rated  lo 

PC) 

50 

80 

Tc  @  Rated  lo 

TO 

158 

145 

130 

150 

150 

Tj  (Max) 

(°c> 

175 

175 

175 

175 

175 

175 

175 

Iq  is  total  device  output. 
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I|,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Ampere*) 

16 

25 

30 

50         |  70 

100 

;-oi 

stic 

R  TAP 

iode" 

221A-04 
(TO-220AB) 
Plastic 

f 

Dual  Diode" 

56-03 
(DO-203AA) 

340D-01 
(TO-218AC) 
Plastic 

Dual  Diode  " 

257-01 
(DO-203AB) 
Metal 

357 
Pla 

POWE 

Dual  C 

MUR1605CT 

MUR2505 

R710XPT 

MUR3005PT 

MUR5005 

MUR7005 

MUR10005CT 

MUR20005CT 

MUR1610CT 

MUR2510 

R711XPT 

MUR3010PT 

MUR5010 

MUR7010 

MUR10010CT 

MUR20010CT 

MUR1615CT 

MUR2515 

MUR3015PT 

MUR5015 

MUR7015 

MUR10015CT 

MUR20015CT 

MUR1620CT 

MUR2520 

R712XPT 

MUR3020PT 

MUR5020 

MUR7020 

MUR10020CT 

MUR20020CT 

MUR1630CT 

MUR3030PT 

MUR20030CT 

MUR1640CT 

R714XPT 

MUR3040PT 

MUR20040CT 

MUR1650CT 

MUR3050PT 

Kill  ID1  ccnf*T 

MUR3060PT 

100 

500 

150 

400 

600 

1000 

400 

800 

150 

145 

100 

150 

125 

125 

140 

95 

175 

175 

150 

175 

175 

175 

175 

175 

"  Iq  is  total  device  output. 
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Fast  Recovery  Rectifiers 


.  . .  available  for  designs  requiring  a  power  rectifier  having 
maximum  switching  times  ranging  from  200  ns  to  750  ns. 
These  devices  are  offered  in  current  ranges  of  1.0  to  50 
amperes  and  in  voltages  to  1000  volts. 


All  devices  are  connected  cathode  to  case  or  cathode  to 
heatsink,  where  applicable.  Reverse  polarity  may  be  avail- 
able on  some  devices  upon  special  request.  Contact  your 
Motorola  representative  fur  more  information. 


I  1 

Vrrm 

(Volts) 

5.0 

59-04 
Plastic 

/ 

60-01 
Metal 

/ 

A 

267-02 
Plastic 

/ 

194-04 
Plastic 

7 
f 

50 

11N4933 

MR810 

MR830 

MR850 

MR910 

MR820 

100 

11N4934 

MR811 

MR831 

MR851 

MR911 

MR821 

200 

f1N4935 

MR812 

MR832 

MR852 

MR912 

MR822 

400 

t1N4936 

MR814 

MR834 

MR854 

MR914 

MR824 

600 

11N4937 

MR816 

MR836 

MR856 

MR916 

MR826 

800 

MR817 

MR917 

1000 

MR818 

MR918 

'FSM 
(Amps) 

30 

30 

100 

100 

100 

300 

Ta  @  Rated  lo 

CO 

75 

75 

■90 

•90 

•55 

TC  @  Rated  lo 

CO 

100 

100 

Tj  (Max) 

(°C) 

150 

150 

150 

175 

175 

175 

*  Must  be  derated  for  reverse  power  dissipation  See  Data  Sheet 
t   Package  Size:  0. 1 20"  Max  Diameter  by  0.260"  Max  Length. 
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3 


Vrrm 

(Volts) 


Iq,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 
24 


339-02 
Plastic 
Note  1 


42A-01 
(DO-203AB) 
Metal 


257-01 
(DO-203AB) 
Metal 


50 


1N3879 


MR870 


100 


MR2401F 


MR871 


MR2402F 


MR872 


400 


MR2404F 


MR874 


MR1386 


MR2406F 


MR866 


MR876 


1000 


>FSM 
(Amps) 


400 


Ta  <a  Rated  Irj 

<°C) 


Tc  @  Rated  Irj 

(°C) 


100 


100 


100 


Tj  (mai) 
(X) 


150 


150 


trr 


0.2 


0.2 


0^ 


□  TX  versions  available, 
e  I.   Meets  mounting  configuration  of  TO-220  outline. 
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General-Purpose  Rectifiers 


Motorola  offers  a  wide  variety  of  low-cost  devices,  pack- 
aged to  meet  diverse  mounting  requirements.  Avalanche 
capability  is  available  in  the  axial  lead  1.5,  3  and  6  amp 
packages  shown  below  to  provide  protection  from  transients. 


All  devices  are  connected  cathode  to  case  or  cathode  to 
heatsink,  where  applicable.  Reverse  polarity  may  be  avail- 
able on  some  devices  upon  special  request.  Contact  your 
Motorola  representative  for  more  information. 


VRRM 

(Volts) 

l0,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 

1.0          |          1.5          |  3.0 

6.0 

59-03 
(DO-41) 
Plastic 

59-04 
Plastic 

/ 

/ 
/ 

/ 

60-01 
Metal 

1 

1 

267-02 
Plastic 

194-04 
Plastic 

/ 

/ 

50 

t1N4001 

"1N5391 

1N4719 

"MR500 

1 N5400 

MR750 

100 

1-1N4002 

"1N5392 

1 N4720 

"MR501 

1 N5401 

MR751 

200 

I1N4003 

1N5393 
•MP, 5059 

1N4721 

"MR502 

1 N5402 

MR752 

400 

t1N4004 

1N5395 
•MR5060 

1 N4722 

"MR504 

1 N5404 

MR754 

600 

I1N4005 

1N5397 
•MR5061 

1N4723 

"MR506 

1N5406 

MR756 

800 

1-1N4006 

1 N5398 

1N4724 

MR508 

MR758 

1000 

f1N4007 

1N5399 

1N4725 

MR510 

MR760 

■fsm 

(Amps) 

30 

50 

300 

100 

200 

400 

TA  @  Rated  lo 

CO 

75 

TL  -  70 

75 

95 

Tl  =  105 

60 

Tc  @  Rated  lo 

CO 

Tj  (Max) 

175 

175 

t  Package  Size:  0.120  Max  Diameter  by  0.260"  Max  Length. 
*   1N5059  series  equivalent  Avalanche  Rectifiers. 
"   Avalanche  versions  available,  consult  factory. 
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vrrm 

(VOttS) 

l0,  AVERAGE  RECTIFIED  FORWARD  CURRENT  (Amperes) 

245A-02 
(DO-203AA) 
Metal 

339-02 

Plastic 
Note  1 

193-03 

Plastic 
Note  2 

43-02 

(DO-21) 
Metal 

r 

42A-01 
Metal 

43-04 
Metal 

p 

50 

MR1120 
1N1199AB 

MR2000 

MR2400 

MR2500 

1N3491 

1 N3659 

1N1183A 

MR5005 

100 

MR1121 
1N1200.A.B 

MR2001 

MR2401 

MR2501 

1N3492 

1 N3660 

1N1184A 

MR5010 

200 

MR1122 
1N1202.A.B 

MR2002 

MR2402 

MR2502 

1N3493 

1N3661 

1N1186A 

MR5020 

400 

MR1124 
1N1204.A.B 

MR2004 

MR2404 

MR2504 

1 N3495 

1 N3663 

1N1188A 

MR5040 

600 

MR2006          MR2406          MR2506           MR328            Note  3          1N1190A          Note  3 

800 

MR1128 
1N3988 

MR2008 

MR2508 

MR330 

Note  3          Note  3 

Note  3 

MR1130 
1N3990 

MR2010 

MR2510 

MR331 

Note  3 

Note  3 

Note  3 

>FSM 
(Amps) 

300 

400 

400 

400 

300 

400 

800 

600 

TA  @  Rated  lo 

rq 

Tc  @  Rated  lo 

(°C) 

150 

150 

125 

150 

130 

100 

150 

150 

Tj(Max) 

CC) 

190 

175 

175 

175 

175 

175 

190 

Note  1.  Meets  mounting  configuration  of  TO-220  outline. 
Note  2.  Request  Data  Sheet  for  Mounting  Information. 
Note  3.  Available  on  special  order. 
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Rectifier  Bridges 


Motorola  SUPERBRIDGES  offer  cost  effectiveness  and 
reliability  in  single  phase  applications.  Assemblies  combine 
pretested  "button"  rectifier  cells  for  low  assembly  cost  and 
high  yields.  Performance  of  four  individual  diodes  is  achieved 


with  reliability  of  the  whole  assembly  comparable  to  that  of 
a  single  unit.  Assemblies  feature  versatile  slip-on/solder/wire 
wrap  terminals. 


Iq.  DC  OUTPUT  CURRENT  (Amperes) 

35 

377A-01 

379-01 

377-01 

309A-03 

309A-02 

VRAM 
(Volte) 

/W 

™ 

//// 

d9k 

SQ^ 

dm* 

'Br 

1-3/8" 

so  V 

50 

MDA100G 

DF005M 

MDA200G 

2KBP005 

MDA970G1 

MDA2500 

MDA3500 

100 

MDA101G 

DF01M 

MDA201G 

2KBP01 

MDA970G2 

MDA2501 

MDA3501 

200 

MDA102G 

DF02M 

MDA202G 

2KBP02 

MDA970G3 

MDA2502 

MDA3502 

400 

MDA104G 

DF04M 

MDA204G 

2KBP04 

MDA970G5 

MDA2504 

MDA3504 

600 

MDA106G 

DF06M 

MDA206G 

2KBP06 

MDA970G6 

MDA2506 

MDA3506 

800 

MDA3508 

MDA3510 

RECOGNIZED  E61960 
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Zener  and  Avalanche  Regulator  Diodes 

General-Purpose  Regulator  Diodes 


"ton"' 
Voltige 

256  mW 

IraUnl 
Cathode  ■ 
Polarity  Mart 

250  mW 

Low  Hone 
Oafhoiia  = 
Polarity  Mart 

250  mW 

Low  Level 
Cathode  = 
Polarity  Mart 

Low  Noise 
Cittode  = 
Polarity  Mark 

350  mW 
Cathode  =  Polarity  Mark 

400  mW 
Low  MOISB 

Law  Leakage 
Cathode 

Polarity  Mark 

5WmW 
Cathode  =  Polarity  Mart 

('Note  1) 

CN0ISS2.11) 

I -Note  2) 

('Notes  5.13) 

I'NoteS] 

(•Ntf.4)     !      CMoteS)      |  CNona) 

%' 

Glass 
Case  362-01 

Case  S 
299-02  S 

>^  Glass 
S  DO-204AH 
S  (DO-35) 

% 

Case  318-02.-03 
Styles 
SOT-23  (TO-236AA/AB) 

Case 
299-02 

Glass 

y1^  DO-204AH 
^  (DO-35) 

1.0 
2.0 
2.2 
2.4 
2.5 
2.7 
2.1 
3.0 

S3 

MLL4678 
MLL4679 
MLL4680 
MLL4681 

MLL4682 

MLL4663 
MLL4$84 

MLL4614 
MLL4615 
MLL4616 
MLL4617 

MLL4618 

MLL4619 
MLL4620 

1N4678 

1N4680 
1N4681 

1N4&B2 

1N4683 
1N46B4 

1N4614 

1N4616 
IN4617 

IN4618 

1N4619 
I N4620 

MMBZ5226 

1N5518A 

1N4370 

1N4371 

1IM4372 
1N746 

1N5221A 

1N5223A 

1N5225A 
1 N5226A 

1N5985A 

1N5986A 
1 N5987A 
IN5988A 

3.6 

lis 
" 

6.2 

MLL4685 
MLL4686 
MLL4687 
MLL4688 
MLL4689 
MLL4690 

MLL4691 

MLL462. 
ML14622 
MLL4623 
MLL4624 
MLL4625 
MLL4626 

MLL4627 

1N4665 
1N4686 
1N4687 
1N4688 
1N4689 
1N4690 

1N4691 

1N4621 
1N4622 
1N4623 
IN4624 
1N4825 
1N4626 

1N4627 

MMBZ5227 
MMBZ5228 
MMBZ5229 
MMBZS230 
MM8Z5231 
MMBZ5232 
MMBZ5233 
MMBZ5234 

BZX84C4V7 
BZX84C5V1 
BZX84CCV6 

BZX84C6V2 

1N5519A 
1N5S20A 
1N5221A 
1N5522A 
1N5523A 
1N5524A 

1N5525A 

1N747 
1N748 
1N749 
1N750 
1N751 
1N752 

!N?5^ 

1 N5227A 
1 N5226A 
1 N5229A 
1 N5230A 
1N5231A 
1 N5232A 

1 N5234A 

1N59B9A 
1N5990A 
1N5991A 
1 N5992A 
1 N5993A 
1 N5994A 

1N5995A 

u 

MLL4692 

MLL4099 

1N4692 

1IM4099 

MMBZ5235 

BZX84C6V8 

1N5526A 

1N754 

1IM9S7A 

1 N5235A 

1N5996A 

7.5 

MLL4693 

MLL4100 

1 N4693 

1N4100 

MMBZ5236 

BZX84C7V5 

1N5S27A 

1N755 
I N958A 

1 N5236A 

1 N5997A 

8,2 

MLL4694 

MLL4101 

1N4694 

1N4101 

MMBZ5237 

BZX84C8V2 

1 N5228A 

1N756 
1N959A 

1 N5237A 

1N5998A 

0.7 

MLL4695 

MLL4102 

1N4695 

1N4102 

MMBZ5238 

1N5238A 

91 

MLL4696 

MLL4103 

1N4696 

1N4103 

MM  BZ 5239 

BZX84C9V1 

1 N 5529 A 

1N757 
1 N960A 

1 N 5239 A 

1 N5999A 

10 

MLL4697 

MLU104 

1 N4697 

1N4104 

MMB25240 

BZX84C10 

1 N5530A 

1N758 
1N961A 

1 N5240A 

1 N6000A 

11 

MLL4698 

MLL4105 

1N4698 

1N4105 

MMBZ5241 

BZX84C1 1 

1N5531A 

1N962A 

1N5241A 

1N6O01A 

12 

MLL4699 

MLL4106 

1N4699 

1N4106 

MMBZ5242 

BZX84C12 

1 N5532A 

1N759 
1N963A 

1N5242A 

1N6002A 

13 
14 
13 
16 
17 

M 

MLL4700 
MLL4701 
MLL4702 
MLL4703 
MLL4704 
MLL4705 

MLL4107 
MLL4108 
MLL4109 
MLL4110 
MLL4111 
MLL4112 

1N4700 
1 1SM  701 
1N4702 
1N4703 
1N4704 
1N4705 

1N4107 
11*4106 
1N4109 
1N4110 
1N4111 
^  N4112 

MMBZ5243 
MMBZ5244 
MMBZ5245 
MMBZ5246 
MMBZ5247 
MMBZ5248 

BZX84C13 

BZX84C15 
BZX84C16 

BZX84C18 

1N5533A 
1 N5334A 
1N5335A 
1 N5336A 
1N5337A 
1N5338A 

1N964A 

1N965A 
1N966A 

1N967A 

1N5243A 
1 N5244A 
1 N5245A 
1 N5246A 
1 N5247A 
1 N5248A 

1N6003A 

1N6004A 
1N6005A 

1N6006A 

10 
20 
22 
24 
25 
27 

MLL4706 
MLL4707 
MLL4708 
MLL4709 
MLL4710 
MLL471 1 

MLL4113 
MLL4114 
MLL4115 
MLL4116 
MLL4117 
MLLJi lb 

IN 4 706 
1N4707 
1N4708 
1N4709 
1N4710 
1N4711 

•N4113 
1N4114 
1N4115 
1N4116 
TN4117 
1N4118 

MMBZ5249 
MMBZ5250 
MMBZ5251 
MMBZ5252 
MMBZ5253 
MMBZ5254 

BZX84C20 
BZX84C22 
BZX84C24 

BZX84C27 

1N5539A 
1N5540A 
1N5541A 
1N5542A 
1N5543A 

1N968A 
1N969A 
1 N970A 

1N971A 

1 N5249A 
1 N5250A 
1N5251A 
1 N5252A 
1 N5253A 
1N5254A 

1N6007A 
1N6008A 
1N6009A 

1N6010A 

24 

30 
33 
36 
39 
43 

MLL4712 
MLL4713 
MLL4714 
MLL4715 
MLL4716 
MLL471 7 

MLL4119 
MLL4120 
MLL4121 
MLL4122 
MLL4123 
MLL4124 

1N4712 
1N4713 
1N4714 
1N4715 
1N4716 
1N4717 

1N4119 
1N4120 
1N4121 
1N4122 
1N4123 
1N4124 

MMBZ5255 
MMBZ5256 
MMBZ5257 

BZX84C30 
BZX84C33 

1N5544A 
1N5545A 
1N5546A 

1N972A 
1N973A 
1N974A 
1N975A 
1N976A 

1 N5255A 
1 N5256A 
1 N5257A 
1 N5258A 
! N5259A 
1N5260A 

1N6011A 
1N6012A 
1N6013A 
1N6G14A 
1N6015A 

47 
51 

w 

00 
62 
66 

MLL4125 
MLL4126 
MU4127 
MLL4128 
MLL4129 
MLL4130 

1N4125 
1N4126 
1N4127 
1N4128 
1144129 

1N977A 
1 N978A 
1N979A 

1IM980A 
1N981A 

1N5261A 
1 N5262A 
1 N5263A 
1 N5264A 
1 N5265A 
1 N5266A 

1N6016A 
1 N601 7A 
1N6018A 

1N6019A 
1N6020A 

n 

62 

87 
91 
100 
110 

MLL4131 
MLL4132 
MLL4133 
MLL4134 
MLL4135 

1N4131 
1N4132 
1N4133 
1IM4134 

imi35 

1N962A 
1N983A 

1N984A 
1N965A 
1N986A 

1 N5267A 
1 N5268A 
1N5269A 
1N5270A 
1N5271A 
1 N5272A 

1N6021A 
1M6022A 

1N5023A 
1N6024A 
1N6025A 

120 
130 
140 
150 
160 
170 
160 

t1N987A 
t1N988A 

t1N989A 
f1N990A 

t1N991A 
tlN992A 

1N5273A 
1N5274A 
1 N5275A 
1 N5276A 
1N5277A 
1 N5278A 
1N5279A 
1N5281A 

□  JAN  JANTX(V)  available.  1 5%  only. 

t  1 N987A-1 N992A  &  1 N5273A-1 N5281 A  supplied  in  DO-7  glass  package.      "See  Notes. 
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1MW 

m  mw 

Cimodt  = 
Pollhly  Milt 

1  Witt 

Cattiodt  = 
Polarity  Mirk 

t  Witt 

Cathode 
to  Caw 

1.5  Wan     I  i.swia 

Cslhotlc  =  Cathode 
Polarity  Mark   I      to  Case 

Cathode  = 
Polarity  Mark 

(■Now  1) 

(•Notes  4.111     |     ("Nolo.  9.11) 

('Note  6} 

fNotea  6,12) 

('Note  7> 

('Note  8) 

("Note  9) 

('Note  8)  I 

Glass 
Case  362-01 

/ 

/  Glass 
Case  59-04 
(DO-41) 

Glass 
Case  362B-01 

/  Metal 
/ :ase  52-03 

 (DO~131 

/ 
/ 

/ Sumetic  30 
Case  59-04 
(DO-41  J 

j/ 

Metal 
Case  55-01 

/ 

'Sumetic  40 
Case  17-02 

u 

2.0 
U 
2.4 

2.5 
2.7 
2.5 
3.0 
M 

MLL4370 

MLL4371 

MLL4372 
MLL746 

ML15221A 
MLL5222A 
MLL5223A 
MLL5224A 
MLL4225A 
MLL5226A 

MLL4728 

1N3821 

1 N5913A 

1N5333A 

M 
33 

u 

4.7 

S.1 

M 

6.0 

i* 

MLL747 
MLL748 
MLL749 
MLL750 
MLL751 
MLL752 

MLL753 

MU5227A 
MLL5228A 
MLL5229A 
MLL5230A 
MLL5231A 
MLL5232A 
MLL5233A 
MLL5234A 

1N4729 
1N4730 
1N4731 
1 N4732 
1 N4733 
1 N4734 

1 N473S 

MLL4729 
MLL4730 
MLL4731 
MLL4732 
MLL4733 
MLL4734 

MLL4735 

1N3822 
1N3823 
i  N3824 
1N3825 
1 N3826 
1N3827 

1N3828 

1N5914A 
1N5915A 
1N5916A 
1N5917A 
1N5918A 
1 N5919A 

1 N5920A 

1 N5335A 
1 N5336A 
1 N5337A 
1 N533SA 
1N5339A 

1N5341A 

64  MLL754 
MU.957A 

MLL523SA 

1N4736 

MLL4736 

1N3829 
1N3016A 

1N5921A 

1N3785A 

1 N5342A 

74 

MLL755 
MLL958A 

1N4737 

MLL4737 

1N3B30 
1N3017A 

1N5922A 

1 N3786A 

1N5343A 

u 

MLL756 
MLL959A 

MLL5237A 

1N4738 

MLL473B 

1N3018A 

1 N5923A 

1 N3787A 

1 N5344A 

67 

MLL5238A 

1 N5345A 

9.1 

MLL757 
ML1960A 

1 N4739 

MU4739 

1N3019A 

1 N5924A 

1N3788A 

1N5346A 

10 

MU-758 
MLL961A 

MLL5240A 

1N4740 

MU4740 

1N3020A 

1 N5925A 

1N3789A 

1N5347A 

11 

MLL962A 

MLL5241A 

1N4741 

MLL4741 

1N3021A 

1 N5926A 

1 N3790A 

1 N5348A 

12 

MLL759 
MLL963A 

MLL5242A 

1N4742 

MLL4742 

1N3022A 

1N5927A 

1N3791A 

1 N5349A 

13 
14 
15 
16 
17 
16 

ML1964A 

MLL965A 
MLL966A 

MLL967A 

MLL5243A 
MLL5244A 
MLL5245A 
MLL5246A 
MLL5247A 
MLL5248A 

1N4743 

1N4744 
1N4745 

1N4746 

MLL4743 

MLL4744 
MLL4745 

MLL4746 

1N3023A 

1N3024A 
1N3025A 

1N3026A 

1 N5928A 

1 N5929A 
1 N5930A 

1N5931A 

1N3792A 

1N3793A 
1N3794A 

1 N3795A 

1 N5350A 
1N5351A 
1 N5352A 
1N5353A 
1 N5354A 
1 N5355A 

19 
20 
22 
24 
23 
27 

MLL968A 
MCL969A 
MLL970A 

MLL971A 

MLL5249A 
MLL5250A 
MLL5251A 
MLL5252A 
MLL5253A 
MLL5254A 

1N4747 
1N4748 
1N4749 

1N4750 

MLL4747 
MLL4748 
MLL4749 

MLL4750 

1N3027A 
1N3028A 
IN  3029 A 

tN3030A 

1 N5932A 
1N5933A 
1N5934A 

1N5935A 

1 N3796A 
1N3797A 
1N3798A 

1N3799A 

1 N5356A 
1N5357A 
1N5358A 
1N5359A 
1N5360A 
1N5361A 

26 

30 
33 
36 
36 
43 

MLL972A 
MLL973A 
MLL974A 
MLL975A 
MLL976A 

MLL5255A 
MLL5256A 
MLL5257A 
MLL5258A 
MLL5259A 
MLL5260A 

1N4751 
1N4752 
IN4753 
1N4754 
IN4755 

MLL4751 
ML14752 
MLL4753 
MLL4754 
MU4755 

1N3031A 
1 N3032A 
1 N3033A 
1N3034A 
1N3035A 

1N5936A 
1N5937A 
1 N5938A 
1 N5939A 
1N5940A 

1 N3800A 
1N3801A 
1 N3802A 
1N3803A 
1N3804A 

1N5362A 
1 N5363A 
1N5364A 
1 N5365A 
1 N5366A 
1 N5367A 

47 
11 
56 
60 
62 
66 

MLL977A 
MLL978A 
MLL979A 

MLL980A 
MLL981A 

MLL5261A 
MLL5262A 
MLL5263A 
MLL5264A 
MLL5265A 
MLL5266A 

1N4756 

1N4757 
1N4758 

1N4759 
1 N4760 

MLL4756 
MLL4751 
MLL4758 

MLL4759 
MLL4760 

1N3036A 
1N3037A 
1N3038A 

1N3039A 
1N3040A 

IN5941A 
1N5942A 
1N5943A 

1 N5944A 
1 N5945A 

1 N3805A 
1N3806A 
1N3807A 

1 N3808A 
1 N3809A 

1 N5368A 
1 N5369A 
1 N5370A 
1N5371A 
1 N5372A 
1 N5373A 

75 
62 
67 
91 
100 
110 

MLL982A 
MLL983A 

MLL984A 
MLL985A 
MLL986A 

MLL5267A 
MLL5268A 
MLL5269A 
MU.5270A 

IN4761 
1 N4762 

1N4763 
1N4764 
♦1M110ZS10 

MLL4761 
MLL4762 

MLL4763 
MLL4764 

1N3041A 
1N3042A 

1N3043A 
1N3044A 
1N3045A 

1 N5946A 
1N5947A 

!  N5958A 
1N5949A 
IN5950A 

1N3810A 
1N3811A 

1N3812A 
1N3813A 
1N3814A 

1 N5374A 
tN5375A 
1N5376A 
1N5377A 
1 N5378A 
1N5379A 

120 
130 
150 
160 

170 

a 

♦1M120ZS10 
♦1M130ZS10 
♦1M150ZS10 

♦  1M160ZS10 
♦1M170ZS10 

♦ 1M180ZS10 

♦  1M200ZS10 

1 N3046A 
1N3047A 
1N3048A 
1N3049A 

1N3050A 
1N305IA 

1N5951A 
1 N5952A 
1N5953A 
1N5954A 

1N5955A 
1N5956A 

1N3815A 
1N3816A 
1N3817A 
1N3818A 

1N3819A 
1 N3820A 

1N5380A 
1N5831A 
1 N5383A 
1N5384A 
1N5385A 

1N5386A 
1N5388A 

♦     1M1102S10  Series  supplied  in  Surmetic  (Plastic)  DO-41  package. 
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General-Purpose  Regulator  Diodes  (continued) 


Nominal 
lent! 
VotUgf 

10  w 
Cathode 
=  1H3993  4  H 
Anode  tc 
=  1N29T 

■n 

T29TD  Sertti 

Case 

Serin 

50  War 
Cathode  lo  Cite 
=  MTT4549  Serin 

Anode  to  Caie 
=  1M4S57A  Senn 

(•Note  1 1 

(•Notes  9.10) 

rNoi»9) 

t  rNote  3>  1 

rNOIKS.IO) 

Case  56-03 
DO-203AA 

A 

/  2 

9  (TC 

\ 

f 

21B-01 

•220AC) 

3lastic 

Metal 
Case  54-05 
(TO-3) 

^FMetal 

Case  58-01 
(DO-5  Type) 

1.8 
2.0 
2.2 
2.4 
25 
2.7 
2.8 
3.0 
3.3 

3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.0 
6.2 

1 N3993&R 
1N3994&R 
1 N3995&R 
1N3996&R 
1 N3997&H 

1N3998&R 

MZT4549A 
MZT4550A 
MZT4551A 
MZT4552A 
MZT4553A 

MZT4554A 

1N4557A&RA 
1N45S8A&RA 
1N4559A&RA 
1N456GA&RA 
1N4561A&RA 

1N4562A8.RA 

1N4549A&RA 
1N4550A&RA 
1N4551A&RA 
1N4552A&RA 
1 N4553A4RA 

1N4554A&RA 

6.8 

1  N3999&R 
1N2970A&RA 

M2T2970A 

MZT3305A 

1N4563A&RA 
1N2304A&RA 

1N4S55A&RA 
1N3305A&RA 

7.5 

1 N4000&R 
1N2971  A&RA 

M2T2971A 

MZT3306A 

1N4564A&RA 
1N2B05A&RA 

1N4556A&RA 
1N3306A&RA 

8.2 

1N2972A&RA 

MZT2972A 

MZT3307A 

1N2806A&RA 

1NJ307A&RA 

8.7 

9.1 

1N2973A&RA 

MZT2973A 

MZT3308A 

1N2807A8,RA 

1N3308A4RA 

10 

1N2974A4RA 

MZT2974A 

MZT3309A 

1N2808A&RA 

1N3309A&RA 

11 

1N2975A&RA 

MZT2975A 

MZT3310A 

1N2809A&RA 

1N3310A&RA 

12 

1N2976A&RA 

MZT2976A 

MZT3311A 

1N2810ASRA 

1N3311A&RA 

13 
14 
15 
16 
17 
18 

1N2977A&HA 
1N2878A&RA 
1N2979A&RA 
1N2980A&RA 

1  N2982A&RA 

MZT2977A 
MZT2978A 
MZT2979A 
MZT29B0A 

MZT2981 A 

MZT3312A 
MZT3313A 
MZT3314A 
MZT331 5A 
MZT3316A 
MZT331 7A 

1N2811A&RA 
1N2B12A&RA 
1N2813A&RA 
1N2814A&RA 
1N2815A&RA 
1N2816A&RA 

1N3312A4RA 
1N3313A4RA 
1N3314A&RA 
1N3315A&RA 
1N3316AARA 
1N3317A4RA 

19 
20 
22 
24 
25 
27 

1N2983AS.RA 
1N2984ASRA 
1N2985AS.RA 
5N2986A4RA 

IN2988A&RA 

MZT2982A 
MZT2983A 
MZT2984A 
MZT2986A 

MZT2987A 

MZT331 8  A 
MZT3319A 
MZT3320A 
MZT3321A 
MZT3322A 
MZT3323A 

1  N2817A&RA 
1N2818A&RA 
1N2819A&RA 
1 N2820A4RA 
1N2821A&RA 
1N2822ASRA 

1 N331 8A&RA 
1N3319A&RA 
1N3320A&RA 
1N3321A&RA 
1N3322A&RA 
1N3323A&RA 

29 
30 

33 
36 
39 
43 

1N2989A&RA 
1  N2990A&RA 
1N2991A4RA 
1 N2992ASRA 
1N2993A&RA 

MZT2988A 
MZT2989A 
MZT2990A 
MZT2992A 
MZT2993A 

MZT3324A 
MZT3325A 
MZT3326A 
MZT3327A 
M2T3328A 

1 N2823A&RA 
1 N2824A&RA 
1  N2825A&RA 
1N2826A&RA 
1N2827A&RA 

1N3324A&RA 
1N3325A&RA 
1N3326A&RA 
1N3327A&RA 
1N3328A&RA 

47 

50 
SI 
52 
56 
60 
62 
68 

1 N2996A&RA 

1N2997A&RA 

1  N2999A&RA 

1  N3000A&RA 
1N3O01A&RA 

MZT2995A 
MZT2996A 
M2T2997A 
MZT2998A 
MZT2999A 

MZT3000A 
MZT3001A 

MZT3330A 
MZT3331A 
MZT3332A 
MZT3333A 
MZT3334A 

MZT3335A 
MZT3336A 

1N2829A&RA 

1N2831A&RA 

1N2832A&RA 

1N2833A&RA 
1  N2834A8.RA 

1N33330A&RA 

1N3332A4RA 
1N3334A&RA 

1N3335A&RA 
1N3336A&RA 

75 
82 
87 
91 
100 
105 
110 

1N3002A&RA 
1  N3003A&RA 

1N3004A&RA 
1N3005A&RA 

1  N3007A&RA 

MZT3002A 
MZT3003A 

MZT3004A 
MZT3005A 
MZT3006A 
MZT3007A 

MZT3337A 
MZT3338A 

MZT3339A 
MZT3340A 
MZT3341A 
MZT3342A 

1N2835A8.RA 
1N2836A&RA 

1N2837A&RA 
1N2838A&RA 

1N2840A&RA 

1  N3337A&RA 
1 N3338AS.RA 

1N3339A4RA 
1  N3340A&RA 

1  N3342A&RA 

120 
130 
140 
ISO 
160 
170 
175 

200 

1N3008A&RA 
1N30O9A&RA 

1N3011A&RA 
1N3012A&RA 

1N3014A&RA 
1N3015A&RA 

MZT3008A 
MZT3009A 

MZT3010A 
MZT301 1A 

MZT3012A 
MZT3014A 
MZT3015A 

MZT3343A 
MZT3344A 

MZT3345A 
MZT3347A 

MZT3348A 
MZT3349A 
MZT3350A 

1N2B41A&RA 
1N2B42A&RA 

1  N2843A&RA 
1N2844A&RA 

1N2845A&RA 
1N2846AARA 

1N3343A&RA 
1N3344A&RA 
1N3345A&RA 
1N3346A&RA 
1N3347A&RA 

1  N3349A&RA 
1N3350A&RA 

NOTES 

The  Zener  Voltage  is  measured  at  approx- 
imately 1  f4  the  rated  power,  with  the  fol- 
lowing exceptions:  the  1N4678-4717  is 
measured  with  l^j  =  50  ^Adc; 
the  1 N461 4  1 N4099  is  measured  with  Izt 
=  250  MAdc;  the  1N4370  1N746 
and  the  1N5221-5242  are  measured  with 
IZT  =  20  mAdc;  the  1 N5985A-601 2A  is 
measured  with  l£T  =  5.0  mA; 
1N6013A-6023A  is  measured  with  I2T  = 
2.0  mA;  1N6024-6025  is  measured  with 
lZT  =  1.0  mA. 


2.  No  suffix  =  ±5% 
C  suffix  =  2% 

D  suffix  =  1% 

3.  A  Suffix  =  *  10%  with  guaranteed  limits 
on  Vz,  Vp.  and  Ir  only 

B  suffix  =  *  5% 
C  suffix  -  ±  2% 
D  suffix  =  ±  1  % 

4.  MLL4370/1N4370/1N746  series: 

No  suffix  =  ±10% 

A  suffix  =  ±  5% 

C  suffix  =  2% 

D  suffix  =  1% 
MLL957/1N957  series: 

A  suffix  -  ±10% 

B  suffix  =  ±  5% 

C  suffix  =  2% 

D  suffix  =  1% 
Military  parts  in  1N4370<746/962-4099.'4614/ 
5518  series  supplied  in  DO-7.  Military  parts  in 
1N4370  746'962/4099  4614  5518  are  also 
available  in  the  cost  effective  DO-204AH  (DO- 
35)  package  as  the  -1  version.  This  version  can 
be  ordered  by  inserting  a  1  between  the  part 
number  and  the  JAN,  JTX  or  JTXV  suffix,  i.e. 
1N746A1JAN.  MIL-STD  19500  117  and  127 
state  the  -1  version  is  a  direct  substitute  for  the 
non  -1  version.  The  -1  versions  appear  on  MIL- 
STD  701  as  the  preferred  parts  for  new 
designs. 

5.  No  suffix  -  *  1 0%  with  guaranteed  limits 
on  Vz.  Vp  and  Ir  only. 

A  suffix  =  ±10% 
B  suffix  =  ±  5% 

6.  No  suffix  -  ±10% 
A  suffix  =  ±5% 

C  suffix  =  2% 
D  suffix  -  1% 

7.  1N3821  series: 


1N3016  series: 


□  JAN  JANTX  (V)  available,  ±5%  only. 


No  suffix  =  ±10% 
A  suffix  =  1 5% 
A  suffix  =  ±10% 
B  suffix  =  ±  5% 

8.  A  suffix  =  -10%   C  suffix  =  ±2% 
B  suffix  =  ±  5%     D  suffix  -  ±  1  % 

9.  A  suffix  =  ±10% 
B  suffix  -  i  5% 
Exception: 

1N3993-1N4000:    No  suffix  =  ±10% 
A  suffix  -  ±  5% 

10.  RA  and  RB 
Available 

1 1 .  Available  in  8  mm  Tape  and  Reel 
T1  Cathode  Facing  Sprocket  Holes 
T2  Anode  Facing  Sprocket  Holes 

12.  Available  in  12  mm  Tape  and  Reel 
T1  Cathode  Facing  Sprocket  Holes 
T2  Anode  Facing  Sprocket  Holes 

13.  Available  in  8  mm  tape  and  reel,  both  T1 
and  T2  options 


Reverse  Polarity  Types 
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Voltage  Reference  Di 

Temperature  Compensated 
Reference  Devices 

For  applications  where  output  voltage  must  remain  within 
narrow  limits  during  changes  in  input  voltage,  load  resistance 
and  temperature.  Motorola  guarantees  all  References  De- 
vices to  fall  within  the  specified  maximum  voltage  variations, 
AV^,  at  the  specifically  indicated  test  temperatures  and  test 


AVERAGE  TEMPERATURE  COEFFICIENT  OVER  THE  OPERATING  RANGE 

0.01  %/-c 

0.005  WC 

0.002  VC 

0.001  %rc 

0.0005  %rc 

Teat 

Test- 

AVZ 

AVZ 

AVZ 

AVZ 

AVZ 

vz 

Current 

Temp 

Device 

Max 

Device 

Max 

Device 

Max 

Device 

Max 

Device 

Max 

Volts 

mAdc 

Points 

Type 

Volts 

Type 

Volts 

Type 

Volts 

Type 

Volts 

Type 

volts 

Case 

$.2  L 

\ 

7.5 

A 

1N821 

0.096 

1N823 

0.048 

1N825 

0.019 

1N827 

0.009 

1N829 

0.005 

6.2  L 

7.5 

A 

1N821A 

0.096 

1N823A 

0.048 

1N825A 

0.019 

1N827A 

0.009 

1N829A 

0.005 

299-02 

6.4 

0.5 

B 

1N4565 

0.018 

1N4566 

0.024 

1N4567 

0.010 

1N4568 

0.005 

1N4569 

0.002 

no-?n4AH 

0.5 

A 

1N4565A 

0.099 

1N4S66A 

0.050 

1N4567A 

0.020 

1N4568A 

0.010 

1N4569A 

0.005 

(DO-35) 

1.0 

B 

1N4570 

0.048 

1N4571 

0.024 

1N4572 

0.010 

1N4573 

0.005 

1N4574 

0.002 

1.0 

A 

1N4570A 

0.099 

1N4571A 

0.050 

1N4572A 

0.020 

1N4573A 

0.010 

1N4574A 

0.005 

2.0 

B 

1N4575 

0.048 

1N4576 

0.024 

1N4577 

0.010 

1N4578 

0.005 

1N4579 

0.002 

2.0 

A 

1N4575A 

0.099 

1N4576A 

0.025 

1N4577A 

0.020 

1N4578A 

0.010 

1 N4579A 

0.005 

4.0 

B 

1N4580 

0.048 

1N4581 

0.024 

1N4582 

0.010 

1N4583 

0.005 

1N4584 

0.002 

40 

A 

1N4580A 

0.099 

1N4581A 

0.050 

1N4582A 

0.020 

1N4583A 

0.010 

1N4584A 

0.005 

8.4 

10 

A 

1N3154 

0.130 

1N3155 

0.065 

1N3156 

0.026 

1N3157 

0.013 

10 

C 

1N3154A 

0.072 

1N3155A 

0.085 

1N3156A 

0.034 

1N3157A 

0.017 

51-02 

0.5 

B 

1N4775 

0.064 

1N4776 

0.032 

1N4777 

0.013 

1N4778 

0.006 

1N4779 

0.003 

DO-204AA 

05 

A 

1 N4775A 

0.132 

1N4776A 

0.066 

1N4777A 

0.026 

1N4778A 

0.013 

1 N4779A 

0.007 

(DO-7) 

8.5 

10 

B 

1N4780 

0.064 

1N4781 

0.032 

1N4782 

0.013 

1N4783 

0.006 

1N4784 

0.003 

1.0 

A 

1N4780A 

0.132 

1N4781A 

0.066 

1N4782A 

0.026 

1N4783A 

0.013 

1N4784A 

0.007 

7.5 

B 

1N935 

0.067 

1N936 

0.033 

1N937 

0.013 

1N938 

0.006 

1N939 

0.003 

9.0 

7.5 

A 

1N935A 

0.139 

1N936A 

0.069 

1N937A 

0.027 

1N938A 

0.013 

1N939A 

0.007 

7.5 

C 

1N935B 

0.184 

1N936B 

0.092 

1N937B 

0.037 

1N938B 

0.018 

1N939B 

0.009 

».1 

0.5 

B 

1 N4765 

0.068 

1N4766 

0.034 

1N4767 

0.014 

1N4768 

0.007 

1N4769 

0003 

0.5 

A 

1N4765A 

0.141 

1N4766A 

0.070 

1N4767A 

0.028 

1 N4768A 

0.014 

1N4769A 

0.007 

1.0 

B 

1N4770 

0.068 

1N4771 

0.034 

1N4772 

0.014 

1N4773 

0.007 

1N4774 

0.003 

1.0 

A 

1N4770A 

0.141 

1N4771A 

0070 

1N4772A 

0.028 

1N4773A 

0.014 

1N4774A 

0007 

7.5 

B 

1N941 

0.088 

1N942 

0.044 

1N943 

0.018 

1N944 

0.009 

1N945 

0.004 

51-02 

11.7 

7.5 

A 

1N941A 

0.081 

1N942A 

0.090 

1N943A 

0.036 

1N944A 

0.018 

1N945A 

0.009 

DO-204AA 

7.5 

C 

1N9418 

0.239 

1N942B 

0.120 

1N943B 

0.047 

1N944B 

0.024 

1N945B 

0.012 

(DO-7) 

ANon-suttix  —  Zzr  =  15,  "A"  Suffix  —  Z^rr  =  10 

□  -1  and  non-1  JANAJANTX(V)  available,  ±5%  only.  Military  parts  in  me  1N821,  -1  and  1N4565,  -1  series  and  supplied  in  the  DO-7  package. 
Test  Temperature  Points  "C:  A  -  -55.0,  +25.  +75.  +100    B  =  0.  +25,  +75    C  -  -55.0.  +25,  +75,  +100,  +150 


current  (JEDEC  Standard  #5).  Temperature  Coefficient  is 
also  specified  but  should  be  considered  as  a  reference  only 
—  not  a  maximum  rating. 

Devices  in  this  table  are  hermetically  sealed  structures. 
Includes  JAN,  JANTX  and  JTXV  Devices. 


Precision  Reference  Diodes  (CASE  51-02,  DO-204AA) 


Designed,  manufactured  and  tested  for  ultra-high  stability  of  voltage  with  time  and  temperature  change.  Use  of  special 
measurement  equipment  and  voltage  standards  provide  calibration  directly  traceable  to  the  National  Bureau  of  Standards. 


R  of  of  ©nee 
Voltage 
Volts 

Test 
Current 
mA 

Temperature 
Stability 

CERTIFIED  VOLTAGE  TIME  STABILITY  OVER  1000  HOURS  OF  OPERATION 
(Parts/Million  Change) 

A  VZ  (mV) 

OP  Temp 
Range SC 

<5  PPM/1000  HR 

<10PPM/1000HR 

<20  PPM/1000  HR 

<40  PPM/1000  HR 

Device 
Type 

Change 
«V 
Max 

Device 
Type 

Change 

*v 

Max 

Device 
Type 

Change 
Max 

Device 
Type 

Change 

«v 
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Special  Purpose  Regulators 

Field-Effect 

Current  Regulator  Diodes       Low-Voltage  Regulators 


High  impedance  diodes  whose  "constant  current  source" 
characteristic  complements  the  "constant  voltage"  of  the  ze- 
ner  line.  Currents  are  available  from  0.22  to  4.7  mA,  with 
usable  voltage  range  from  a  minimum  limit  of  1 .0  to  2.5  V, 
up  to  a  voltage  compliance  of  1 00  V,  for  the  1 N5283  series, 
or  70  V,  for  the  MCL1300  series. 


Glass 

Caen  C1  AO 

— — ' 

DO-204AA 

(DO- 7) 

Rgq.  Current 

Knee  Imp 

Limiting 

'P 

*K 

Voltage 

@Vj  -  25  V 

fit  Vk  =  6  0  V 

mA 

Horn 

•TP" 

Mln 

VC 

0.22 

1N5283 

2.75 

1.00 

0.24 

1N5284 

2.35 

1.00 

0  27 

1 N5285 

1.95 

1.00 

0.30 

1 N5286 

1.60 

1.00 

0.33 

1 N5287 

1.35 

1.00 

0.39 

1N5288 

1.00 

1.05 

1 N5289 

0.870 

1.05 

0.47 

1N5290 

0.750 

1.05 

0.58 

1N5291 

0.560 

1.10 

0.62 

1N5292 

0.470 

1.13 

0  68 

1N5293 

0.400 

1.15 

0.75 

1N5294 

0.335 

1.20 

0.82 

1 N5295 

0.290 

1 .25 

0.91 

1N5296 

0.240 

1.29 

1N5297 

0.205 

1.35 

1.10 

1N5298 

0.180 

1.40 

1.20 

1N5299 

0.155 

1 .45 

1.30 

1N5300 

0.135 

1.50 

\M 

1N5301 

0.115 

1.55 

1.50 

1N5302 

0.105 

1  60 

1.60 

1N5303 

0.092 

1.65 

1.80 

1NS304 

0.074 

1.75 

2.00 

1N5305 

0.061 

1.85 

2.20 

1N5306 

0.052 

1.95 

2.40 

1N5307 

0.044 

2.00 

2.70 

1NS308 

0.035 

2.15 

3.00 

1N5309 

0.029 

2.25 

3.30 

1N5310 

0.024 

3.35 

3.60 

1N5311 

0.020 

2.50 

3.90 

1N5312 

0.017 

2.60 

4.30 

1N5313 

0.014 

2.75 

4.70 

1N5314 

0.012 

2.90 

0.5±.03 

MCL1300 

0.500 

1.00 

1.010.6 

MCL1301 

0.200 

1.50 

2.0*0.6 

MCL1302 

0.100 

2.00 

MCL1303 

0050 

2.00 

0.025 

2.50 

High-conductance  silicon  diodes  designed  as  stable 
forward-reference  sources  for  transistor  amplifier  biasing  and 
similar  applications.  Available  in  high  reliability  glass  con- 
struction or  economic  plastic  packaging. 


ELECTRICAL  CHARACTERISTICS 

(T^  -  25°C  unless  otherwise  noted). 


Forward 
Reference 
Voltage 

IF 
Test 
Current 

 !?*  

Leakage 

Current 
|R  m  Vr 

Device 
Type 

Mln 

Mai 

MA 

0.63 

0.71 

10 

10 

5.0 

MZ2360 

59-04 
Surmetic 

10 

10 

5.0 

M22361 

59-03 
Surmetic 

□  JAN/JANTX  (V)  availability 
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Transient  Suppressors 

General-Purpose 

Transient  suppressors  are  designed  for  applications  re- 
quiring protection  of  voltage  sensitive  electronic  devices  in 
danger  of  destruction  by  high  energy  voltage  transients.  Se- 
lect from  standard  factory  available  types  or  design  the  sup- 
pressor to  meet  specific  needs  by  paralleling  cells.  For  spe- 


10    2.0     3  0    4.0     5.0  f 

Time  —  |ms) 
Surge  Current  Characteristics 

cific  options,  i.e.,  non-standard  voltage,  higher  power 
capacity,  and  package  configurations,  consult  factory. 


PEAK  POWER  DISSIPATION  (a  1.0  ms  =  500  WATTS  —  CASE  59-04 


Breakdown  Voltage 

IRSM 
Max  Reverse 

VRSM 
Max  Reverse 

VBR 
Volts 

VRWM 
Peak  Rev. 
Voltage 
Volts 

|R 

Max.  Rev. 
Leakage 
fA 

Surge  Current 
Amps 

Voltage  fa  Irsm 
Volts 

Max 

(a  \j 
mA 

Device 

Min 

Non  "A" 

"A'" 

Non  "A" 

"A" 

Non  "A" 

"A" 

SA5.0.A 

6.4 

7.3 

7 

10 

5 

600 

52 

54.3 

9.6 

9.2 

SA6.0.A 

6  67 

8.15 

7  37 

10 

6 

600 

43.9 

48.5 

11.4 

10.3 

SA6.5.A 

7.22 

8.82 

7.98 

10 

6  5 

400 

40.7 

44.7 

12.3 

11.2 

SA7.0.A 

7.78 

9.51 

8.6 

10 

7 

150 

37.8 

41.7 

13.3 

12 

SA7.5.A 

8.33 

10.2 

9.21 

7.5 

50 

35 

38.8 

14.3 

12.9 

SA8  0.A 

8.89 

10.9 

9.3 

8 

25 

33.3 

36.7 

15 

13.6 

SA8.5.A 

9.44 

11.5 

10.4 

8.5 

5 

31  4 

34.7 

15.9 

14.4 

SA9.0.A 

10 

12  2 

11.1 

9 

29  5 

32.5 

16.9 

15.4 

SA10.A 

11.1 

13.6 

12.3 

10 

26.6 

294 

18.8 

17 

SA11.A 

12.2 

14.9 

13.5 

11 

24.9 

274 

20  1 

18.2 

SA12.A 

13.3 

16.3 

14.7 

12 

22.7 

25.1 

19.9 

SA13.A 

14.4 

17.6 

15.9 

13 

21 

23.2 

23.8    j 2T5 

SA14.A 

15.6 

19.1 

17  2 

14 

19.4 

21.5 

25.8 

23.2 

SA15.A 

16.7 

20.4 

18.5 

15 

18.8 

206 

26.9 

24.4 

SA16.A 

17.8 

21  8 

19  - 

16 

17.6 

19.2 

28  8 

26 

SA17.A 

18.9 

23.1 

209 

17 

16.4 

18.1 

30.5 

27,6 

SA18..A 

20 

24.4 

22.1 

18 

15.5 

17.2 

32.2 

29.2 

SA20.A 

22  2 

27.1 

24.5 

1        I  20 

13.9 

15.4 

35.8 

32.4 

SA22.A 

24.4 

29.8 

26.9 

12.7 

14.1 

39.4 

35.5 

SA24.A 

26.7 

32.6 

29.5 

24 

11.6 

12.8 

43 

38.9 

SA26.A 

28.9 

35.3 

31.9 

26 

10  7 

11.9 

26.6 

42  1 

SA28.A 

31  1 

38 

34.4 

28 

9.9 

1 1 

50 

45.4 

SA30.A 

33  3 

40.7 

36.8 

30 

93 

10  3 

53.5 

48  4 

SA33.A 

36.7 

44  9 

40.6 

33 

8.5 

9.4 

59 

533 

SA36.A 

40 

48  9 

44.2 

36 

-  8 

8.6 

64.3 

58.1 

SA40.A 

44.4 

54.3 

49.1 

40 

7 

78 

71.4 

645 

SA43.A 

47.8 

58.4 

52  8 

43 

6.5 

7.2 

76.7 

69.4 

SA45.A 

50 

61.1 

55.3 

45 

6.2 

6.9 

803 

72.7 

SA48.A 

53.3 

65.1 

58.9 

48 

5.8 

6.5 

85.5 

77.4 

SA51.A 

56.7 

69.3 

62.7 

51 

5.5 

6.1 

91.1 

82.4 

SA54.A 

60 

73.3 

66.3 

54 

5.2 

5.7 

96.3 

87.1 

SA60.A 

66.7 

81.5 

73.7 

60 

4.7 

5.2 

107 

96.8 

SA64.A 

71.1 

86.9 

78.6 

64 

4.4 

4.9 

114 

103 

(Continued) 
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PEAK  POWER  DISSIPATION  @  1.0  ms  =  500  WATTS  —  CASE  59-04  —  continued 


Breakdown  Voltage 

IRSM 
Max  Reverse 

VRSM 
Max  Reverse 

VBR 

Volts 

VRWM 
Peak  Rev. 
Voltage 

'R 

Maw  Daw 

Max.  nev. 

Leakage 
fA 

Surge  Current 
Amps 

Voltage  (a  |RSM 
Volts 

Max 

@lT 

Device 

Min 

Non  "A" 

"A" 

mA 

Volts 

Non  "A" 

"A" 

Non  "A" 

"A" 

SA70.A 

77,8 

95.1 

86 

■ 

70 

1 

4 

4.4 

125 

113 

SA75.A 

83.3 

102 

92.1 



75 

1 

3.7 

4.1 

134 

121 

SA78,A 

86.7 

106 

95.8 

78 

1 

36 

4 

139 

126 

SA85.A 

94.4 

115 

104 

85 

1 

3.3 

3.6 

151 

137 

SA90.A 

100 

122 

111 

90 

1 

3.1 

3.4 

160 

146 

SA100.A 

111 

136 

123 

100 

1 

28 

3.1 

179 

162 

SA110.A 

122 

149 

135 

110 

1 

2  6 

2.8 

196 

177 

SA120.A 

133 

163 

147 

120 

1 

2  3 

2.6 

214 

'93 

SA130.A 

144 

176 

159 

130 

1 

2.2 

2.4 

231 

209 

SA150.A 

167 

204 

185 

150 

1 

1.9 

2.1 

268 

243 

SA160.A 

178 

218 

197 

160 

1 

1.7 

1.9 

287 

259 

SA170.A 

189 

231 

209 

170 

1 

1.6 

1.8 

304 

275 

PEAK  POWER  DISSIPATION  (5  1.0  ms  =  600  WATTS 


Breakdown  Voltage 

'RSM 

Maximum  Reverse 

"RSM 
Maximum  Reverse 
Voltage  ft  lRSM 
Volts 

XgS> 

Nom 

mA 

6.8 

10 

P6KE6.8 

56 

10.8 

7.5 

10 

P6KE7.5 

51 

11.7 

8.2 

10 

P6KE82 

48 

12.5 

9.1 

1.0 

P6KE9.1 

44 

13.8 

10 

1.0 

P6KE10 

40 

15 

11 

1.0 

P6KE11 

37 

16.2 

12 

1.0 

P6KE12 

35 

17.3 

13 

1.0 

P6KE13 

32 

19 

15 

1.0 

P6KE15 

27 

22 

16 

1.0 

P6KE16 

26 

23.5 

18 

1.0 

P6KE18 

23 

26.5 

20 

1.0 

P6KE20 

21 

29.1 

22 

1.0 

P6KE22 

19 

31.9 

24 

1.0 

P6KE24 

17 

34.7 

/ 

27 

1.0 

P6KE27 

15 

39.1 

30 

1.0 

P6KE30 

14 

43.5 

33 

1.0 

P6KE33 

12.6 

47.7 

36 

1.0 

P6KE36 

11.6 

52 

39 

1.0 

P6KE39 

10.6 

56.4 

43 

1.0 

P6KE43 

9.6 

61.9 

47 

1.0 

P6KE47 

89 

67.8 

CASE  17-02 

51 

1.0 

P6KE51 

8.2 

73.5 

56 

1.0 

P6KE56 

7.4 

80.5 

62 

1.0 

P6KE62 

6.8 

89 

66 

1.0 

P6KE68 

6.1 

98 

75 

1.0 

P6KE75 

5.5 

108 

62 

1.0 

P6KE82 

5.1 

118 

91 

1.0 

P6KE91 

4.8 

131 

100 

1.0 

P6KE100 

4.2 

144 

110 

1.0 

P6KE110 

3.8 

158 

120 

1.0 

P6KE120 

3.5 

173 

130 

1.0 

P6KE130 

3.2 

187 

150 

1.0 

P6KE150 

2.8 

215 

160 

1.0 

P6KE160 

2.6 

230 

170 

1.0 

P6KE170 

2.5 

244 

180 

1.0 

P6KE180 

23 

258 

200 

1.0 

P6KE200 

2.1 

287 

Breakdown  Voltage  for  Standard  is  *  10%  Tolerance;  ±5%  version  is  available  by  adding  "A",  i.e..  P6KE6.8A.  Clipper  (back  to  back)  versions  are  available  by 
ordering  with  a  "C"  or  XA"  suffix,  i.e.,  P6KE6.8C  or  P6KE6  8CA 
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TRANSIENT  SUPPRESSORS  (continued) 


PEAK  POWER  DISSIPATION  (a  1.0  ms  =  1500  WATTS 


Breakdown  Voltage 

Devic« 

IRSM 
Maximum  Reverse 
Surge  Current 
Amp 

VRSM 
Maximum  Reverse 
Voltage  (a  Irsm 
Volts 

V(BR) 
VoKs 
Nom 

<§'lT 
mA 

i  Type 

6.0 

1.0 

1 N5906 

120 

8.5 

6.8 

10 

1 N6267 

1 .5KE6.8 

139 

10.8 

7.5 

10 

1  NbiiDO 

1 .5KE7.5 

128 

1 1 .7 

8.2 

10 

1 N6269 

1 .5KE8.2 

120 

12.5 

9.1 

1.0 

1 Nb2 /U 

1 .5KE9.1 

109 

13.8 

10 

1.0 

1N6271 

1 .5KE10 

100 

15.0 

11 

1.0 

1  No<:72 

1 .5KE1 1 

93 

16,2 

12 

1.0 

1 N6273 

1 .5KE12 

87 

17.3 

13 

1.0 

1 N6274 

1 .5KE13 

79 

19.0 

1S 

1.0 

1 N6275 

1 .5KE15 

68 

22.0 

16 

10 

1 N6276 

1.5KE16 

64 

23.5 

18 

1.0 

1 N6277 

1 .5KE18 

56.5 

26.5 

20 

1.0 

1 N6278 

1 .5KE20 

51 .5 

29.1 

22 

1.0 

1 N6279 

1 .5KE22 

47.0 

31 .9 

24 

1.0 

1 N6280 

1 .5KE24 

43.0 

34.7 

27 

1.0 

1  Nb«;o  i 

1 .5KE27 

38.5 

39.1 

30 

1.0 

1 N6282 

1 .5KE30 

34.5 

43.5 

33 

1.0 

1 N6283 

1 .5KE33 

31 .5 

47.7 

36 

1.0 

1N6284 

1 .5KE36 

29.0 

52 

39 

1.0 

1 N6285 

1.5KE39 

26.5 

56.4 

43 

1.0 

1 N6286 

1 .5KE43 

24 

61.9 

47 

1.0 

1 N6287 

1 .5KE47 

22.2 

67.8 

51 

1.0 

1 N6288 

1 .5KE51 

20.4 

73.5 

56 

1.0 

1 N6289 

1 .5KE56 

18.6 

80.5 

62 

1.0 

1 N6290 

1 .5KE62 

16.9 

89 

68 

1.0 

1 N6291 

1 .5KE68 

15.3 

98 

75 

1.0 

1N6292 

1.5KE75 

13.9 

108 

82 

1.0 

1N6293 

1.5KE82 

12.7 

118 

91 

1.0 

1N6294 

1.5KE91 

11.4 

131 

100 

1.0 

1N6295 

1.5KE100 

10.4 

144 

110 

1.0 

1N6296 

1.5KE110 

9.5 

156 

120 

1.0 

1N6297 

1.5KE120 

8.7 

173 

130 

1.0 

1N6298 

1.5KE130 

8.0 

187 

150 

1.0 

1N6299 

1.5KE150 

7.0 

215 

160 

1.0 

1N6300 

1.5KE160 

6.5 

230 

170 

1.0 

1N6301 

1.5KE170 

6.2 

244 

180 

1.0 

1N6302 

1.5KE180 

5.8 

258 

200 

1.0 

1  N6303 

1.5KE200 

5.2 

287 

220 

1.0 

1 .5KE220 

4.3 

344 

250 

1.0 

1 .5KE250 

5.0 

360 

Breakdown  Voltage  for  Standard  ii 
available  by  ordering  the  1.5KE  s< 


1 10%  Tolerance;  -  5%  version  is  available  by  adding  "A",  i.e..  1 N6267A.  1  5KE6.8A.  Clipper  (back  to  back}  versions  are 
is  with  a  C  or  "CA"  suffix,  i  e..  1.5KE6.8C  or  1  5KE6.8CA. 


PEAK  POWER  DISSIPATION  (q  1.0  ms  =  1500  WATTS 


— : — — 

CASE  41-11 

CASE 119-01 

WHWM 

Working  Peak 

Clipper 

Irsm 

VRSM 

Reverse  Voltage 

(Back 

Maximum  Reverse 

Maximum  Reverse 

|            (Blocking  or 

To  Back) 

Surge  Current 

Voltage  @  Irsm 

Stand-Off  Voltage) 

Device  Type 

Version 

—      Amp  ^ 

Volts 

Case 

5.0 

1N6373  /  ICTE-5  /  MPTE-5 

ICTE-5C 

160 

9.4 

41 

11 

8.0 

1N6374  /  ICTE-8/  MPTE-8 

1N6382 

100 

15 

10 

1N6375  /  ICTE-10  /  MPTE-10 

1N6383 

90 

16.7 

12 

1N6376  /  ICTE-12  /  MPTE-12 

1N6384 

70 

21.2 

15 

1N6377  /  ICTE-15  /  MPTE-15 

1N6385 

60 

25 

18 

1N6378  /  ICTE-18  /  MPTE-18 

1N6386 

50 

30 

22 

1 N6379  /  ICTE-22  /  MPTE-22 

1N6387 

40 

37.5 

36 

1 N6380  /  ICTE-36  /  MPTE-36 

1N6388 

23 

65.2 

45 

1 N6381  /  ICTE-45  /  MPTE-45 

1N6389 

19 

78.9 

PEAK  POWER  DISSIPATION  @  1.0  ms  =  8000  WATTS 


VR 

Operating  Voltage 

I 

>R 

Reverse 
Current 

a  Vz 

Breakdown  Voltage 

vc 

Clamping  Voltage 

vF 

Forward  Voltage 

Nom 
Vdc 

V(RMS) 

Device  Type 

Min 
Votts 

IZT 

!!  mA 

Max  Ipp 
Volts  (a  Amp 

Volts  Iff  Amp 

Case 

14 

10 

MPZ5-16A 

50 

16 

0.4 

24 

200 

1.5 

10 

119-01 

14 

10 

MPZ5-16B 

16 

0.4 

20 

200 

28 

20 

MPZ5-32A 

32 

0.2 

50 

100 

28 

20 

MPZ5-32B 

32 

0.2 

45 

100 

28 

20 

MPZ5-32C 

32 

0.2 

40 

100 

165 

117 

MPZ5-180A 

180 

0.03 

250 

20 

165 

117 

MPZ5-180B 

180 

0.03 

225 

20 

165 

117 

MPZ5-180C 

180 

0.03 

205 

20 

Automotive  Transient 


Automotive  Transient  Suppressors  are  designed  for  protection  against  over-voltage  conditions  in  the  auto  electrical  system 
including  the  "LOAD  DUMP"  phenomenon  that  occurs  when  the  battery  open  circuits  while  the  car  is  running. 


296-03 

194-01/04 

MR2525 
MR2525R 

MR2525L 

MR2520L 

MR2535L 

MR2540L 

vrrm  (Volts) 

23 

23 

23 

20 

20 

lO  (Amp) 

25 

6 

6 

35 

50 

V(BR)  (Votts) 

24-32 

24-32 

24-32 

24-32 

24-32 

irsm* 

(Amp) 

110 

110 

68 

110 

150 

Tc  @  Rated  lo 

PC) 

150 

150 

150 

150 

150 

T 

TO 

175 

175 

175 

175 

175 

'  Time  Constant  =  10  ms,  Duty  Cycle  «  1.0%,  Tc  =  25°C. 
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Lead  Tape  Packaging  Standards  for  Axial-Lead  Components 


1.0  SCOPE  —  This  document  covers  packaging  requirements  for 
the  following  axial-lead  components'  use  in  automatic  testing  and 
assembly  equipment:  Motorola  Case  51  (DO-7),  Case  52  (DO-13), 
Case  59  (DO-41),  Case  267.  Case  299  (DO-35),  Case  59-04  and 
Case  17.  Packaging,  as  covered  in  this  document,  shall  consist  of 
axial-lead  components  mounted  by  their  leads  on  pressure-sensitive 
tape,  wound  onto  a  reel. 

2.0  PURPOSE  —  This  document  establishes  Motorola  standard 
practices  for  lead-tape  packaging  of  axial-lead  components  and 
meets  the  requirements  of  EIA  Standard  RS-296-D  "Lead-taping  of 
components  on  axial  lead  configuration  for  automatic  insertion,"  level 


3.0  REQUIREMENTS 

3.1  Component  Leads 

3.1.1  —  Component  leads  shall  not  be  bent  beyond  dimension  E 
from  their  nominal  position.  See  Figure  2. 

3.1 .2  —  The  "C"  dimension  shall  be  governed  by  the  overall  length 
of  the  reel  packaged  component.  The  distance  between  flanges 
shall  be  0.059  inch  to  0.315  inch  greater  than  the  overall  com- 
ponent length.  See  Figures  2  and  3. 

3.1.3  —  Cumulative  dimension  A"  tolerance  shall  not  exceed 
0.059  over  5  in  consecutive  components. 


3.3.4  —  50  lb.  Kraft  paper  is  wound  between  layers  of  components 
as  far  as  necessary  for  component  protection.  Width  of  paper  is 
0-062  inch  to  0.750  inch  less  than  "C"  dimension  of  reel.  See 
Figure  3. 

3.3.5  —  Components  shall  be  centered  between  tapes  such  that 
the  difference  between  D1  and  D2  does  not  exceed  0.055. 

3.3.6  —  Staple  shall  not  be  used  for  splicing.  No  more  than  4 
layers  of  tape  shall  be  used  in  any  splice  area  and  no  tape  shall 
be  offset  from  another  by  more  than  0.031  inch  noncumulative. 
Tape  splices  shall  overlap  at  least  6  inches  for  butt  joints  and  at 
least  3  inches  for  lap  joints,  and  shall  not  be  weaker  than  unspliced 
tape. 

3.3.7  —  Quantity  per  reel  shall  be  as  indicated  in  Table  1 .  Orders 
for  tape  and  reeled  product  wiil  only  be  processed  and  shipped  in 
full  reel  increments.  Scheduled  orders  must  be  in  releases  of  full 
reel  increments  or  multiples  thereof-  High  volume  orders  and 
releases  may  be  reeled  on  14.00  inch  reels  at  Motorolas  option, 
therefore  making  the  quantity  per  reel  twice  that  shown  for  the 
10.50  inch  reels. 

3.3.8  —  A  maximum  of  0.25%  of  the  components  per  reel  quantity 
may  be  missing  without  consecutive  missing  per  level  1  of  RS- 
296-D. 

3.3.9  —  The  single  face  roll  pad  shall  be  placed  around  the  finished 
reel  and  taped  securely.  Each  reel  shall  then  be  placed  in  an 
appropriate  container. 


3.4  MARKING  —  Minimum  reel  and  carton  marking  shall  consist  of 
the  following:  See  Figure  3. 
Part  number 
Purchase  order  number 
Quantity 

Date  of  reeling  (when  applicable) 
Manufacturer  s  name 
Electrical  value  (when  applicable) 
3.3.2  —  Components  leads  shall  be  positioned  perpendicularly         Date  codes  <when  applicable:  see  note  3.3.1) 
between  pairs  of  0.250  inch  tape.  See  Figure  2.  TaPe  <wnen  applicable) 


ORIENTATION  —  All  polarized  components  must  be  oriented  in  one 
direction.  The  cathode  lead  tape  shall  be  blue,  and  the  anode  tape 
shall  be  white.  See  Figure  1 . 

3.3  Reeling 

3.3.1  —  Components  on  any  reel  shall  not  represent  more  than 
two  date  codes  when  date  code  identification  is  required. 


3.3.3  —  A  minimum  1  inch  leader  of  tape  shall  be  provided  before 
the  first  and  last  component  on  the  reel. 


4.0  —  Requirements  differing  from  this  Motorola  standard  shall  be 
negotiated  with  the  factory. 


The  packages  indicated  in  the  following  table  are  suitable  for  lead  tape  packaging.  The  table  indicates  the  specific  devices 
(rectifiers  and/or  zeners)  that  can  be  obtained  from  Motorola  in  reel  packaging,  and  provides  the  appropriate  packaging 
specification. 

TABLE  1  —  PACKAGING  DETAILS  (ALL  DIMENSIONS  IN  INCHES) 


Case  Type 

Product 
Category 

Quantity 
Per  Reel 
(Item  3.3.7) 

Component 
Spacing  A 

Tape 
spacing  B 

Reel 
Dimensions 

Max  Off 
Alignment 

E 

Item 
Number 

C 

D(max) 

Case  51-02  (DO-7) 

All 

3000 

0.200  -  0.020 

2.062  - 

059 

3  00 

10.50 

0.047 

1 

Case  299-02  (DO-35) 

Zeners 

3000 

0.200  ±  0.020 

2  062  * 

059 

3.00 

10.50 

2 

Case  1 7-02 

Zeners 

2000 

0.200  ±  0.015 

2.062  * 

059 

3.00 

10.50 

3 

Case  59-03  (DO-41) 

Zeners 

3000 

0.200  ±  0.015 

2.062  i 

059 

3.00 

10.50 

4 

Case  59-01  (DO-41) 

Zeners 

3000 

0.200  ±  0.015 

2.062  ± 

059 

3.00 

10.50 

5 

Case  59-01  (DO-41) 

Rectifiers 

6000 

0.200  I  0.020 

2.062  ± 

059 

3.00 

14.00 

6 

Case  59-04 

Rectifiers 

5000 

0.200  *  0.020 

2.062  ± 

059 

3.00 

14.00 

7 

Case  52-03  (DO-13) 

Zeners 

1500 

0.400  —  0.020 

2.500  * 

059 

3.81 

14.00 

8 

Case  267-02 

Rectifiers 

1500 

0.400  r  0.020 

2.062  * 

059 

3.00 

14.00 

9 

Case  41-11 

Zeners 

1250 

0.200  ±  0.020 

2.500  ± 

059 

3.81 

14.00 

10 

Case  194-01 

Rectifiers 

900 

0.500  *  0.020 

1 .875  ± 

.059 

3.00 

14.00 

11 

Case  194-04 

Rectifiers 

900 

0.400  I  0.020 

1.875  ± 

.059 

3.00 

14.00 

12 
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LEAD  TAPE  PACKAGING  STANDARDS  FOR  AXIAL-LEAD  COMPONENTS  (continued) 


FIGURE  1  —  REEL  PACKING 


FIGURE  2  —  COMPONENT  SPACING 


Item  3.1.1 
Max  Off 
Alignment  1 

E  T= 

Item  3.3.5   

Both  Sides 


FIGURE  3  —  REEL  DIMENSIONS 

,  Optional  Design 


SURFACE  MOUNT  TAPE  AND  REEL 


In  conjunction  with  the  industry  trend  to  use  automatic 
placement  equipment  for  microminiature  components,  Mo- 
torola offers  MLL34  and  SOT-23  devices  in  the  industry  ac- 
cepted 8  mm  tape  and  reel  format.  MLL41  devices  are  offered 
in  12  mm  tape.  The  current  packaging  method  is  plastic  tape 
with  embossed  cavities,  which  serve  as  a  pocket  for  the  in- 
dividual device.  A  sealing  tape  is  then  applied  to  retain  the 
device. 


•  Device  Orientation:  Either  in  T1  (Option  1)  or  T2 
(Option  2)  configuration. 

•  Quantity  Per  Reel:  2,000  devices  for  MLL34. 

1,000  devices  for  MLL41. 
3,000  devices  for  SOT-23. 

•  Minimum  Order  Quantity:  1  reel. 

For  ordering  information,  please  contact  your  local  Moto- 
rola representative.  (See  listing  on  back  cover.) 


Tape  &  Reel  Options 
MLL34,  MLL41 


Tape  &  Reel  Options 
SOT-23 


Option  1 


Tape  Feed 


Polarity  band  indicates  cathode. 

Option  1  =  T1  Designator,  Cathode  Facing  Sprocket  Holes 
Option  2  =  T2  Designator,  Anode  Facing  Sprocket  Holes 


Option  1 


Tape  Feed 


EIA  Std  RS481 


Option  1  =  T1  Designator 
Option  2  =  T2  Designator 
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Rectifier  Data  Sheets 


3~  1 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MEDIUM-CURRENT  SILICON  RECTIFIERS 

Silicon  rectifiers  for  medium-current  applications  requiring: 

•  High  Current  Surge  — 

240  Amperes  @  Tj  =  1 90°C 

•  Peak  Performance  at  Elevated  Temperature  — 

12  Amperes  @  Tc  =  150°C 


'MAXIMUM  RATINGS 


Characteristic 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Average  Rectified  Forward  Current 
(Single  phase,  resistive  load. 
60  Hz,  Tc  =  150°C) 


Non-Repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load 
conditions,  half  wave, 
single  phase,  60  Hz) 


Operating  Junction 
Temperature  Range 


Symbol 


Vrrm 
Vrwm 
Vr 


'o 


IFSM 


Tj 


IN 
1199 


IN 
1200 


IN 

1202 


400 


600 


-  240  (for  1  cycle)  - 


-65  to  +190 


Amp 


Amp 


•THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R<uc 

2  0 

^C/W 

•ELECTRICAL  CHARACTERISTICS 

Characteristic  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage 
(ip  -  40  A,  TC  =  25°C) 

VF 

1.8 

Volts 

Maximum  Instantaneous  Reverse  Current 
(Rated  voltage,  Tq  -  1  S0°C) 

iR 

10 

mA 

'Indicates  JEDEC  registered  data. 
MECHANICAL  CHARACTERISTICS 


Case:  Welded,  hermetically  sealed 

Finish:  All  external  surfaces  are  corrosion-resistant  and  the  terminal  lead  is 
readily  solderable 

Polarity:  Cathode  to  case  (reverse  polarity  units  are  available  and  designed  by 

an  "R"  suffix,  i.e.,  1N1202R) 
Mounting  Positions:  Any 
Stud  Torque:  15  in/lbs  max 

Maximum  Terminal  Temperature  for  Soldering  Purposes: 

275°C  for  10  seconds  at  3  kg  tension. 
Weight:  6  grams  (approx) 


1N1199 

thru 
1N1206 


MEDIUM-CURRENT 
SILICON  RECTIFIERS 

50-600  VOLTS 
12  AMPERES 

DIFFUSED  JUNCTION 


103IUNF-M 


STYLE  1 : 

PIN  1.  CATHODE 
2.  ANODE 
NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


STYLE  2: 

PIN  1.  ANODE 
2.  CATHODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN  MAX 

A 

10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0.090 

0.095 

J 

10.72 

11.50 

0.422 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N1199A 

thru 
1N1206A 


MEDIUM-CURRENT  SILICON  RECTIFIERS 

Silicon  rectifiers  for  medium-current  applications  requiring: 

•  High  Current  Surge  — 

240  Amperes  @  Tj  =  200°C 

•  Peak  Performance  at  Elevated  Temperature  — 

12  Amperes  @  Tc  =  150°C 


•MAXIMUM  RATINGS 


Characteristic 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Non-Repetitive  Peak  Reverse 
Voltage  (Halfwave,  single 
phase,  60  Hz  peak)  


Average  Rectified  Forward  Current 
(Single  phase,  resistive  load. 
60  Hz.  Tc  =  150°C) 


Non-Repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load 
conditions,  half  wave, 
single  phase,  60  Hz) 


Operating  and  Storage  Junction 
Temperature  Range  


Symbol 


VRRM 

vrwm 

VR 


VRSM 


io 


!fSM 


Tj.Ts 


1N 

1  199  A 


IN 

1200A 


IN 

1202A 


100     200     350     600  800 


IN 
1204  A 


IN 

1206A 


600 


-12- 


-  240  (for  1  cycle)  — 


-65  to  +200  ' 


Amp 


Amp 


•THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

Nsjc 

2.0 

°C/W 

"ELECTRICAL  CHARACTERISTICS 


Characteristic  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage 

1.35 

Volts 

(ip  =  40  A,  TC=25°C) 

Maximum  Average  Reverse  Current  at 

!R0 

mA 

Rated  Conditions 

1N1199A 

3.0 

1N1200A 

2  5 

1N1202A 

20 

1N1204A 

1.5 

1N1206A 

1.0 

•Indicates  JEDEC  registered  data. 
MECHANICAL  CHARACTERISTICS 


Case:  Welded,  hermetically  sealed 

Finish:  All  external  surfaces  are  corrosion-resistant  and  the  terminal  lead  is 
readily  solderable 

Polarity:  Cathode  to  case  (reverse  polarity  units  are  available  and  designed  by 

an  "R"  suffix,  i.e.,  1N1202RA) 
Mounting  Positions:  Any 
Stud  Torque:  15  in/lbs  max 

Maximum  Terminal  Temperature  for  Soldering  Purposes: 

275°C  for  10  seconds  at  3  kg  tension. 
Weight:  6  c 


MEDIUM-CURRENT 
SILICON  RECTIFIERS 

50-600  VOLTS 
12  AMPERES 

DIFFUSED  JUNCTION 


10-32UNF2A 


STYLE  1: 

PINT  CATHODE 
2.  ANODE 


STYLE  2: 

PIN  1.  ANODE 
2.  CATHODE 


NOTES 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A    I  10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

407 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0.090 

0.095 

J 

10.72 

11.50 

0.422 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNIC 


1N1199B 

thru 
1N1206B 


MEDIUM-CURRENT  SILICON  RECTIFIERS 

Compact,  highly  efficient  silicon  rectifiers  for  medium-current 
applications  requiring: 


•  High  Current  Surge  — 
250  Amperes  @  Tj  : 


200°C 


•  Peak  Performance  at  Elevated  Temperature  • 
1 2  Amperes  @  Tc  =  1 50°C 


MEDIUM-CURRENT 
SILICON  RECTIFIERS 

60-600  VOLTS 
12  AMPERES 

DIFFUSED  JUNCTION 


•MAXIMUM  RATINGS 


Characteristic 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Non-Repetitive  Peak  Reverse 
Voltage  (Halfwave.  single 
phase.  60  Hz  peak) 


Average  Rectified  Forward  Current 
(Single  phase,  resistive  load, 
60  Hz,  Tc=  150°C) 


Non-Repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load 
conditions,  half  wave, 
single  phase.  60  Hz) 


Operating  and  Storage  Junction 
Temperature  Range 


Symbol 


Vrrm 

VRWM 
VR 


vrsm 


'FSM 


Tj.  Ts 


IN 
1199B 


IN 

1200B 


IN 
1202B 


IN 
1204B 


600 


IN 
1206B 


600 


800 


-250  (for  1  cycle)  - 


Volts 


Amp 


Amp 


•THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R6JC 

2.0 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Characteristic  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage 
(iF  =  40  A,  TC  =  25°C) 

VF 

1.2 

Volts 

Maximum  Reverse  Current 
(Rated  dc  voltage,  Tc  =  150°C) 

IR 

1.0 

mA 

Maximum  Average  Reverse  Current  at 
Rated  Conditions 

!R0 

0.9 

mA 

DC  Forward  Voltage 
(lF=  12  A,  Tc  =  25°C) 

vf 

1.1 

Volts 

Reverse  Recovery  Time  (IfM  =  40  A, 
di/dt  =  25  A/,uS  to  Ifm  ■  0. 
tp  ^  4.0      60  pulses/second,  25°C) 

trr 

5.0 

M 

'Indicates  JEDEC  registered  data. 
MECHANICAL  CHARACTERISTICS 


Case:  Metal  hermetically  sealed 

Finish:  All  external  surfaces  are  corrosion-resistant  and  the  terminal  lead  is 
readily  solderable 

Polarity:  Cathode  to  case  (reverse  polarity  units  are  available  and  designed 

by  an  "R"  suffix,  i.e.,  1N1202RB) 
Mounting  Positions:  Any 
Stud  Torque:  15  in/lbs  max 
Maximum  Terminal  Temperature  for  Soldering  I 

275°C  for  10  seconds  at  3  kg  t~~" 
Weight:  6  grams  (approx) 


... 

C  j  

STYLE  1 :  STYLE  2: 

PIN  1.  CATHODE  PIN  1.  ANODE 

2.  ANODE  2.  CATHODE 

NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1382. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

10.76 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0.090 

0.095 

J 

10.72 

11.50 

0.422 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N3208 

thru 
1N3212 


MEDIUM-CURRENT  RECTIFIERS 

.  .  .  for  applications  requiring  low  forward  voltage  drop  and 
rugged  construction. 

•  High  Surge  Handling  Ability 

•  Rugged  Construction 

•  Reverse  Polarity  Available;  Eliminates  Need  for  Insulating 

Hardware  in  Many  Cases 

•  Hermetically  Sealed 


15-AMP 
RECTIFIERS 

SILICON 
DIFFUSED-JUNCTION 


•MAXIMUM  RATINGS 


Rating 

Symbol 

1N3208 
1N3208R 

1 N3209 
1N3209R 

1N3210 
1N3210R 

1N3211 
1N3211R 

1N3212 
1N3212R 

Unit 

DC  Blocking  Voltage 

Vr 

50 

100 

200 

300 

400 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

210 

280 

Volts 

Average  Half-Wave  Rectified  Forward  Current 
With  Resistive  Load 

to" 

15 

15 

15 

15 

15 

Amp 

Peak  One  Cycle  Surge  Current 
(60  Hz  and  25°C  Case  Temperature) 

ifsm 

250 

250 

250 

250 

250 

Amp 

Operating  Junction  Temperature 

Tj 

-65  to  +175 

°C 

Storage  Temperature 

Tstg 

-65  to +175 

°C 

•ELECTRICAL  CHARACTERISTICS  (All  Types)  at  25°C  Case  Temperature 


Characteristic 

Symbol 

Value 

Unit 

Maximum  Forward  Voltage  at  40  Amp 
DC  Forward  Current 

vF 

1.5 

Volts 

Maximum  Reverse  Current  at  Rated  DC 
Reverse  Voltage 

|R 

1.0 

mAdc 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typical 

Unit 

Thermal  Resistance.  Junction  to  Case 

R»jc 

1.7 

°C/W 

•Indicates  JEDEC  registered  data. 
**TC=  150°C 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded  hermetically  sealed  construction 

FINISH:  All  external  surfaces  corrosion-resistant  and  the  terminal  lead  is  readily 

solderable 
WEIGHT:  25  grams  (approx.) 

POLARITY:  Cathode  connected  to  case  (reverse  polarity  available  denoted  by  Suffix  R, 

ie:  1N3212R) 
MOUNTING  POSITION:  Any 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

20.07 

0.790 

B 

16.94 

17  45 

0.669 

0.687 

C 

11.43 

0.450 

D 

9.53 

0.375 

E 

2.92 

5.08 

0115 

0.200 

F 

2.03 

0.080 

J 

10.72 

11.51 

0.422 

0.453 

K 

19.05 

25.40 

0.750 

1.00 

L 

3.96 

0.156 

_P__ 

5.59 

6.32 

0.220 

0.249 

3.56 

4.45 

0.140 

0175 

R 

16.94 

0.667 

s 

2.26 

0.089 

CASE  42A-01 
DO-203AB 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


thru 

1N3495 

MEDIUM-CURRENT  SILICON  RECTIFIERS 

.  compact,  highly  efficient  silicon  rectifiers  for  Class  5-7  truck  applications. 


SILICON  RECTIFIERS 
25  AMPERE 

50-400  VOLTS 
DIFFUSED  JUNCTION 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  Sheet  permits  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  curves  —  represent- 
ing device  characteristics  boundaries  —  are  given  to  facilitate 
"worst  case"  design. 


•MAXIMUM  RATINGS 


Rating 

Symbol 

1N3491 

1N3492 

1N3493 

1N3494 

1N3495 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

SO 

100 

200 

300 

400 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

210 

280 

Volts 

Average  Rectified  Forward  Current 
(Single  phase,  resistive  load,  60  Hz, 
see  Figure  3)  Tc  =  100°C 

to 

25 

Amp 

Nonrepetitive  Peak  Surge  Current 
(surge  applied  at  rated  load 
conditions,  see  Figure  5) 

'FSM 

300  (for  1/2  cycle) 

Amp 

Operating  and  Storage  Junction 
Temperature  Range 

Tj,  Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

"ejc 

1.2 

°C/Watt 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed  construction, 

FINISH:  All  external  surfaces  corrosion-resistant  and  the  terminal  lead  is  readily 
solderable. 

POLARITY:  CATHODE  TO  CASE  (reverse  polarity  units  are  available  upon  request  and 

are  designated  by  an  "R"  suffix  i.e.  MR327R  or  1  N3491  R), 
MOUNTING  POSITIONS:  Any 


'Indicates  JEDEC  registered  data  for  1  N3491-1 N3495 


NOTES: 
1.  SO  TP!  STRAIGHT  KNURL. 
2  POLAfllTY.  INK  MARKED  ON  PACKAGE. 


F      -!  .  U  


J 


Tiiir 

i—  ■  — j 


UPM" 

ETEBS 

km 

UN   I  MAX 

15*94 

11  725 

MAX 

16  256 

12.827 

0  610  ;6*c 

050'   1  0  5O5 

S.OB 
1.193 

E-36 
1.346 

0.2O 

O.W 

:25c 

2032 

4.626 

1Q," 

0  080 

0190 

1572 
1270 

6.350 
3.SH 

0.1* 

0.250 
0.140 

CASE  43-02 
DO-208AA 
METAL 
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1N3491  thru  1N3495 


•ELECTRICAL  CHARACTERISTICS 


Characteristic  and  Conditions 

Symbol 

Max 

Unit 

Instantaneous  Forward  Voltage  Drop  (ip  =  57  Amps.  Tj  =  25°C) 

"F 

1.7 

Volts 

Full  Cycle  Average  Reverse  Current  (18  Amp  AV  and  Vr,  single  phase. 
60  Hz.  TC  3  1 50°C) 
1N3491 
1  N3492 
1N3493 
1  N3494 
1N3495 

>R(AV] 

10 
10 
8.0 
60 
40 

mA 

DC  Reverse  Current 
(Rated  VR.  Tc  =  25°C) 

10 

mA 

3-7 


1N3491  thru  1N3495 


FIGURE  3  -  MAXIMUM  CURRENT  RATINGS 
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1N3491  thru  1N3495 
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FIGURE  6  -  RECTIFICATION  EFFICIENCY 
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FIGURE  7  -  REVERSE  RECOVERY  TIME 
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FIGURE  8  —  JUNCTION  CAPACITANCE 


FIGURE  9  -  FORWARD  RECOVERY  TIME 
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MOUNTING  PROCEDURES 

MR327-MR331  and  1N349MN3495  rectifiers  are  designed  to  be  press-fitted  in  a  heat  sink  in 
order  10  attain  full  device  ratings.  Recommended  procedures  for  this  type  of  mounting  arc  as  follows ; 

1.  Drill  a  hole  in  the  heat  sink  0.499  ±  .001  inch  in  diameter. 

2.  Break  (he  hole  edge  as  shown  to  prevent  shearing  off  the  knurled  edge  of  the  rectifier  when  it  is 
pressed  into  the  hole. 

3.  The  depth  and  width  of  the  break  should  be  0.010  inch  maximum  to  retain  maximum  heat  sink 
surface  contact. 

4.  To  prevent  damage  to  the  rectifier  during  press-in,  the  pressing  force  should  be  applied  only  on 
the  shoulder  ring  of  the  rectifier  case  as  shown  in  the  figure. 

5.  The  pressing  force  should  be  applied  evenly  about  the  shoulder  ring  to  avoid  tilting  or  canting 
of  the  rectifier  case  in  the  hole  during  the  press-in  operation.  Also,  the  use  of  a  light  industrial 
lubricant  will  be  of  considerable  aid. 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N3659 

thru 
1N3663 


LOW  COST  RECTIFIERS  FOR  MEDIUM  CURRENT 
INDUSTRIAL  AND  COMMERCIAL  APPLICATIONS 

•  High  Surge  Handling  Ability 

•  Rugged  Construction  for  Class  5-7  Truck  Operation 

•  Reverse  Polarity  Available 

•  Hermetically  Sealed 


30-AMP 
RECTIFIERS 

SILICON 
DIFFUSED-JUNCTION 


"MAXIMUM  RATINGS  (Tc  =  25°C  unless  otherwise  noted) 


Rating 

Symbol 

1N36S9 
1N3659R 

1N3660 
1 N3660R 

1N3661 
1N3661R 

1 N3662 
1N3662R 

1N3663 
1N3663R 

Unit 

Peak  Repetitive  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

vr 

50 

100 

200 

300 

400 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

210 

280 

Volts 

Average  Half-Wave  Rectified  Forward  Current 
with  Resistive  Load  @  100°C  case 
<§>  150°C  case 

to 

Amp 
Amp 

  30   — 

—                                         25   — 

Peak  One  Cycle  Surge  Current  {1 50°C  case  temp. 
60  Hz) 

'FSM 

—  400  — - 

Amp 

Operating  Junction  Temperature 

Tj 

-65  to '175 

°C 

Storage  Temperature 

Tstg 

-65  to  +200 

°C 

•ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

1 N3659 
1N3659R 

1N3660 
1N3660R 

1N3661 
1N3661R 

1N3662 
1N3662R 

1N3663 
1N3683R 

Unit 

Maximum  Forward  Voltage  at  25  Amp 
DC  Forward  Current 

VF 

1.2 

1.2 

1.2 

1.2 

1.2 

Volts 

Instantaneous  Forward  Voltage  Drop 
(ip  =  78.5  Amps.  Tj  =  25°C) 

VF 

1.4 

Volts 

Maximum  Full  Cycle  Average  Reverse  Current 
@  Rated  PIV  and  Current  (as  half-wave 
rectifier,  resistive  load,  1  50°C) 

lR(AV) 

5.0 

4.5 

4.0 

3.5 

3  0 

mA 

•THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Value 

Unit 

Thermal  Resistance,  Junction  to  Case 

R9JC 

12 

°C/W 

•Indicates  JEDEC  registered  data 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded  hermetically  sealed  construction 

FINISH:  All  external  surfaces  corrosion  resistant,  terminals  readily  solderable 

WEIGHT:  9  grams  (approx.) 

POLARITY:  Cathode  connected  to  case  (reverse  polarity  available  denoted  by  Suffix  R, 

i.e.:  1N3660R) 

MOUNTING  POSITION:  Any 

NOTIS 

1  50TP1 

2  POLARITY.  INK  MARKED  ON  PACKAGE 


—  t — i- 

H  C 


l?P7  :  0  501  1505 


CASE  43-02 
DO-208AA 
METAL 
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1N3659  thru  1N3663 


-  30 


la 


I 

i 

1 

1 

i 

150°C 
•25°C 

-55° 

C 

t 

n 

30 


S.  15 


g  ™ 

o 
u. 

_f  5 


\ 

A  

0.2     0.4     0.6     0.8      1.0      1.2  1.4 
V„  FORWARD  VOLTAGE  (VOLTS) 


1.6      1.8  2.0 


50  100  150 

Tc,  CASE  TEMPERATURE  (°C) 


200 


1N3659-1N3663  rectifiers  are  designed  for  press-fitted  mounting  in  a  heat  sink.  Recommended 
procedures  for  this  type  of  mounting  are  as  follows: 

1.  Drill  a  hole  in  the  heat  sink  0. 499  ±  .  001  inch  in  diameter. 

2.  Break  the  hole  edge  as  shown  to  prevent  shearing  off  the  knurled  edge  of  the  rectifier  when  it  is  press- 
ed into  the  hole. 

3.  The  depth  of  the  break  should  be  0.  010  inch  maximum  to  retain  maximum  heat  sink  surface  contact 
with  the  knurled  rectifier  surface. 

4.  Width  of  the  break  should  be  0.  010  inch  as  shown. 

These  procedures  will  allow  proper  entry  of  the  rectifier  knurled  surface,  provide  good  rectifier-  heat 
sink  surface  contact,  and  assure  reliable  rectifier  operation.  If  the  break  is  made  too  deep,  thereby  reduc- 
ing contact  area  for  heat  transfer,  reliability  of  operation  will  be  impaired. 

These  devices  can  be  mounted  in  a  thin  chassis  by  inserting  the  rectifier  through  an  additional  heat  sink 
plate  which  is  mounted  in  intimate  contact  with  the  upper  side  of  the  chassis.  This  provides  additional  con- 
tact area  for  the  rectifier  knurled  edge,  as  well  as  additional  heat  sink  capacity. 


TYPICAL  THERMAL 

RESISTANCE,  CASE  |  II  | 

TO  SINK.  *cs  =  0.2'C/W  f™" 


499  ±  0.001  DIA 


OA 

HEAT  SINK  MOUNTING 


ADDITIONAL 
HEAT  SINK  PLATE 


INTIMATE 
CONTACT  AREA 


THIN-CHASSIS  MOUNTING 
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Designers    Data  Sheet 


1N3879  thni  1N3883 
MR1366 





STUD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies,  inverters, 
converters,  ultrasonic  systems,  choppers,  tow  RF  interference,  sonar  power 
suppl  ies  and  free  wheeling  diodes.  A  complete  line  of  fast  recovery  rectifiers 
having  typical  recovery  time  of  150  nanoseconds  providing  high  efficiency 
at  frequencies  to  250  kHz. 


Designer's  Data  for  "Worst  Case"  Conditions 
The  Designers    Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented.    Limit  curves  -  representing  boundaries  on  device  character- 
istics -  are  given  to  facilitate  "worst  case"  design. 


'MAXIMUM  RATINGS 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Non-Repetitive  Peak  Reverse  Voltage 


RMS  Reverse  Voltage 


Average  Rectified  forward  Current 
(Single  phase,  resistive  load. 
TC  ■  100°C) 


Non-Repetitive  Peak  Surge  Current 
(surge  applied  at  rated  load 
continuous) 


Operating  Junction  Temperature  Range 


VRRM 
VrwM 


1N3879    1N3S80    1N3B81     1N38B2    1N38B3  MR1366 


—  150   

(one  cycle! 


THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

KM 

Unit 

Thermal  Resistance.  Junction  to  Case 

R6UC 

3.0 

°C/W 

Thcmal  resistance  is  not  required  by  the  JEDEC  registration. 


•ELECTRICAL  CHARACTERISTICS 


if  thermal  resistance  will  meet  the  current  rating. 


Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
(1F  =  19  Amp,  Tj  =  150-CI 

"F 

1.2 

1.S 

Volts 

Forward  Voltage 

(lF  =  6  0  Amp.  TC  =  2S°C) 

vF 

1.0 

1  4 

Volts 

Reverse  Current  (rated  dc  voltage)  Tc  =  25°C 
T(j  =  1O0°C 

lR 

10 

0.5 

15 
1.0 

uA 

REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Mm 

Typ 

Max 

Reverse  Recovery  Time 

*<lFM  "  10  Amp  to  VR  =  30  Vdc.  Figure  16) 
tlFM  "  36  Amp.  di/dt  =  25  A/0j.  F,gure  17) 

150 
200 

200 
400 

Reverse  Recovery  Current 

•|IF  =  1.0  Amp  to  VR  =  30  Vdc,  Figure  16) 

'RMIREC) 

2.0 

Indicates  JEDEC  Registered  Data  for  1 N3879  Series. 


FAST  RECOVERY 
POWER  RECTIFIERS 
50-600  VOLTS 
6  AMPERES 


STYLE  1 : 

PIN  1.  CATHODE  f 
2.  ANODE  C 
STYLE  2: 

PIN  1.  ANODE  f 
2.  CATHODE 


NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M.  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIfV 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0090 

0.095 

J 

10.72 

11.50 

0.422 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion 
resistant  and  readily  solderable 
POLARITY:  Cathode  to  Case 
WEIGHT:  5.6  Grams  (approximately) 
MOUNTING  TORQUE:  15in-lbsmax. 
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1N3879  thru  1N3883,  MR1366 


FIGURE  1  -  FORWARD  VOLTAGE 
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FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 
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NOTE  1 


DUTY  CYCLE.  D  M„  n 
PEAK  POWER  P0l.  n peak  ol  ai 


ne  of  i  tie  diode  in  a  given  situation. 

The  temperature  ol  the  case  snould  be  measured  using  a  thermocouple  placed 
□  n  the  case  at  the  temperature  reference  point  (see  Note  3)  The  thermal  man 
connected  to  the  case  is  normally  large  enough  so  that  n  will  not  significantly 
respond  io  heat  surges  generated  <n  thediode  as  a  result  ol  pulsed  operation  once 
steady  stale  conditions  are  achieved.  Using  the  measured  value  ol  Trj.  the  tunetron 
temperature  may  be  determined  by 

Tj  ■  Tc  *  Tjc 

where  Tjc  is  the  increase  in  junction  temperature  above  the  case  temperature. 
It  may  be  determined  by 

■'-TjC  =  Ppk  'RfJC  ID  '  fl  -0)  -  rln  ♦Ipl  +  rllp)  r|i,|| 
where 

rltl  :  normalized  value  of  traniient  thermal  resistance  at  time  t.  from  Figure 
r  <t i  *  tp)  =  normalized  value  ol  transient  thermal  resistance  ai  time  i,  >  ip 


FIGURE  3  -  THERMAL  RESPONSE 
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SINE  WAVE  INPUT 


SQUARE  WAVE  INPUT 


FIGURE  A  -  FORWARD  POWER  DISSIPATION 
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FIGURE  6  -  CURRENT  DERATING 
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FIGURE  8  -  TYPICAL  REVERSE  CURRENT 
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FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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FIGURE  7  -  CURRENT  DERATING 
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FIGURE  9  -  NORMALIZED  REVERSE  CURRENT 
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1N3879  thru  1N3883,  MR1366 


TYPICAL  RECOVERED  STORED  CHARGE  DATA 

FIGURE  12  —  Tj  =  25°C  (SEE  NOTE  2)  FIGURE  13  —  Tj  =  75°C 


1.0  2.0  5.0  10  20  50  1D0  1.0  2.0  5.0  10  20  50  100 

di/dl.  (AMP.Vs)  di/dl  (AMP/msI 
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1N3879  thru  1N3883,  MR1366 


Rl  -50  Ohms 
R2  ■  250  Ohms 

01  •  1N4723 

02  -  1N4001 

03  -  IN4933 
SCR1  -  MCR729  10 

CI  -  0.5  10  50  jjF 
C2  »  4000  uF 
LI  •  1.0-27)iH 

Tl  =  Variac  Adjusts  I(pk)  and  di/dt 
T2-  1:1 

T3=  1:1  110  trigger  circuit) 


NOTE  2 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  10O°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  1 1  RM(REC)  >  can  be  closely 
approximated  using  the  following  formulas: 

1/2 


'RM(REC)  =  1  41  *  [QR  *  di/dt]  1 
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1N3889  thru  1N3893 
MR1376 


lienors 


I3alii  Sheet 


STUD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies,  inverters, 
converters,  ultrasonic  systerns,  choppers,  low  RF  interference,  sonar  power 
supplies  and  free  wheeling  diodes.  A  complete  line  of  fast  recovery  rectifiers 
having  typical  recovery  time  of  1 50  nanoseconds  providing  high  efficiency 
at  frequencies  to  250  kHz. 


Designer's  Data  for  "Worst  Case"  Conditions 
The  Designers    Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented.   Limit  curves  -  representing  boundaries  on  device  character- 
istics -  are  given  to  facilitate  "worst  case"  design. 


•MAXIMUM  RATINGS 


Rating 

Symbol 

,N3889 

11*3890 

1N3891 

IN 3892 

IN 3893 

MR1376 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

Vrwm 

Vr 

50 

100 

200 

300 

400 

600 

Volts 

Non-Repetitive  Peak  Reverse 
Voltage 

Vrsm 

75 

150 

250 

350 

450 

650 

Volts 

RMS  Reverse  Voltage 

Vr(RMS) 

35 

70 

140 

210 

280 

420 

Volts 

Average  Rectified  Forward 
Current  (Single  phase,  resistive 
load,Tc  =  100°C) 

'0 

_ej  12  kW 

Amps 

Non-Repetitive  Peak  Surge 
Current  (Surge  applied  at 
rated  load  conditions) 

■fsm 

-*  -200  — 

Amp 

(one  cycle) 

Operating  Junction  Temperature 
Range 

Tj 

 65  to  +150  

°c 

Storage  Temperature  Range 

Tstg 

—  65  to  +175  

°c 

THERMAL  CHARACTERISTICS 


Characteristics 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

RfiJC 

2.0 

°C/W 

Motorola  guarantees  the  listed  value,  although  parts  having  higher  values  of  thermal  resistance 
will  meet  the  current  retlng.    Thermal  resistance  is  not  required  by  the  JEDEC  registration. 


•ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
(iF  =  38  Amp,  Tj  =  150°C) 

*F 

1.2 

1.5 

Volts 

Forward  Voltage 

lie  =  12  Amp.  TC  =  25°C> 

vF 

1.0 

1.4 

Volts 

Reverse  Current  (rated  dc  voltage)                Tc  ■  25°C 
TC=  100°C 

|R 

10 

0.5 

25 
3  0 

**A 
mA 

•REVERSE  RECOVERY  CHARACTERISTICS 

Ch  a  r  ac  t  s  r  istic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

(lF  -  1.0  Amp  to  Vr  -  30  Vdc,  Figure  16) 
(1  pM  "  36  Amp, di/dt  =  25  A/us,  Figure  1 7) 

Vr 

150 
200 

200 
400 

ni 

Reverse  Recovery  Current 

[1F  -  1.0  Amp  to  VB  -  30  Vdc,  Figure  t6) 

'RM(REC) 

2.0 

Amp 

FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
12  AMPERES 


STYLE  1 : 
PIN  1. 

I 

STYLE  2: 
PIN  1. 
2. 


ANODE 


ANODE 
CATHODE 


t 

%  I 

*  1  " 

T      E  (Til 

f 

2 

J 

\ 

NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0.090 

0.095 

J 

10.72 

11.50 

0.422 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion 
resistant  and  readily  solderable 
POLARITY:  Cathode  to  Case 
WEIGHT:  5.6  grams  (approximately) 
MOUNTING  TORQUE:  15  in-lbs  max. 


•Indicates  JEDEC  Registered  Data  for  1N3889  Series. 
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FIGURE  1  -  FORWARD  VOLTAGE 
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0.8         1.2  1.6         2.0  2.4  2.8 

»F,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 


^  70 


h—  30 


2.0     3.0       5.0  10  20  30 

NUMBER  OF  CYCLES  AT  60  Hz 


NOTE  1 


I    rill  I  1  II 

Prior  to  suroe.  the  rectifier           '  _ 

is  operated  such  that  Tj  «  150°C 

Vouti  mau  he  snnlipft  hplwpen 

each  cycle  of  surge. 

L 

n  i 

L  J-1 

\  t  \ 

:ycle 

I  I  II  INI 

DUTY  CYCLE.  D  =  lp/li 
PEAK  POWER,  Ppk.  is  peak  of  a. 
equivalent  square  Dower  pulse 


To  determine  maximum  |unctian  temperature  ol  [he  diode  in  a  given  situation, 
the  lollowing  procedure  h  recommended 

The  temperature  ol  I  he  case  should  be  measured  using  a  thermocouple  placed 
on  ihe  case  at  the  Temperature  reference  point  Isee  Note  3)  The  thermal  mass 
connected  to  the  case  is  normally  targe  enough  so  thai  >t  will  not  significantly 
respond  to  hut  surges  generated  in  the  diode  as  a  result  ol  pulsed  operation  once 
steady  state  conditionsaie  achieved  Using  ihe  measured  value  of  T  [.  theiuncnon 
temperature  may  be  determined  by 

Tj  =  Tc*'-TjC 

where  Tjc  is  the  increase  m  |unction  temperature  above  the  case  temperature 
It  may  be  determined  by 

ATjC  'Ppk  "ffJC  ID  ♦  (1  -  Ol  ■  Mm  ♦  tp>  •  rltp)  -  rltill 
where 

r(t)  =  narmaliied  value  o!  transient  thermal  resistance  at  time,  t,  from  Figure 

3. 

r  ll|  *  tpt  =  normaliied  value  of  transient  thermal  resistance  at  time  t|*  tp 


FIGURE  3  -  THERMAL  RESPONSE 


0.001  0.002     0.M5    0.0.  0.02 


2.0  5.0  10 
t.  TIME  <ms> 


1000    2000      5000  10.000 
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1N3889  thru  1N3893,  MR1376 


SINE  WAVE  INPUT 


FIGURE  4  -  FORWARD  POWER  DISSIPATION 


-  c 

VfAWIIVt  luq 
'(PKI  _  ,„ 
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fiFS 

stim 

f-_ 

c  n 

INDUCTIVE 

2.0         4.0  6.0         8.0  10  12 

IFIAVI.  AVERAGE  FORWARD  CURRENT  (AMP} 


FIGURE  6  -  CURRENT  DERATING 


80         90        100       110        120  130 
Tc.  CASE  TEMPERATURE  (°C) 


FIGURE  8  -  TYPICAL  REVERSE  CURRENT 


VR,  REVERSE  VOLTAGE  (VOLTSI 


SQUARE  WAVE  INPUT 
FIGURE  5  -  FORWARD  POWER  DISSIPATION 


2.0         4.0  6.0  8.0  10  12 

IF(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 


FIGURE  7  -  CURRENT  DERATING 


80        100        110        120        130  140 
Tc.  CASE  TEMPERATURE  (°CI 


FIGURE  9  -  NORMALIZED  REVERSE  CURRENT 


20    30    40    50'  60    70    80    90   100  1 10  120  130  140  ISO 
Tj,  JUNCTION  TEMPERATURE  ("CI 
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1N3889  thru  1N3893,  MR1376 


TYPICAL  DYNAMIC  CHARACTERISTICS 


TYPICAL  RECOVERED  STORED  CHARGE  DATA 
FIGURE  12 -Tj-25°C  (See  Note  2)  FIGURE  13  -  Tj  »  75°C 


FIGURE  14  -  Tj  =  100°C  FIGURE  15  -  Tj  -  150°C 
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1N3889  thru  1N3893,  MR1376 


FIGURE  16  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


R1  ■  SO  Ohms 
R2  -  260  Ohms 
Dl  = 1N4723 
D2-  1N4001 
D3»  1N4933 
SCH1  ■  MCR729 10 
CI  -  OS  to  50"nF 
C2  »  4000  »F 
LI  ■  1.0-27  |iH 

Tl  =  Vafiac  Adjusts  I(Pk)  and  di/dt 
ti-1:1 

T3=  1:1  (to  trigger  circuit) 


Rl 

-Wr- 


Cl 


Hi 


01 


L1 


l|PK)  AOJUST 
02 

— M  


,J"yyv\^SCR 


au.T. 


© 


R  v  0.25  j7 
L  <  0.01  (iH 


OSCILLOSCOPE 


RRENT 
VIEWING 
RESISTOR 


NOTE  2 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


'RM(BEC) 


From  stored  charge  curves  versus  di/dt,  recovery  time  <trr) 
and  peak  reverse  recovery  current  (Irm(REC)'  can  De  closely 
approximated  using  the  following  formulas: 

1.4,  ji*r 

[di/dtj 

'RMIRECI  "        «  [Qr  x  di/dt]  1/2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


STUD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies,  inverters, 
converters,  ultrasonic  systems,  choppers,  low  RF  interference,  sonar  power 
supplies  and  free  wheeling  diodes.  A  complete  line  of  fast  recovery  rectifiers 
having  typical  recovery  time  of  150  nanoseconds  providing  high  efficiency 
at  frequencies  to  250  kHz. 


Designers  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented.  Limit  curves  -  representing  boundaries  on  device  character- 
istics -  are  given  to  facilitate  "worst  case"  design. 


•MAXIMUM  RATINGS 


Rating 

Symbol 

IN 3899 

1N3900 

1N3901 

1N3902 

1N3903 

MR13B6 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverie  Voltage 
DC  Blocking  Voltage 

VRRM 

vrwm 
vr 

50 

100 

200 

300 

400 

600 

Volts 

Non-Repetitive  Peak  Reverse 
Voltage 

vrsm 

75 

150 

250 

350 

450 

650 

Volts 

RMS  Reverse  Voltage 

VRIRMS) 

35 

70 

140 

210 

280 

420 

Volts 

Average  Rectified  Forward 
Current  (Single  phase,  resistive 
load,Tc  =  100°CI 

'0 

  20  

Amps 

Non-Repetitive  Peak  Surge 
Current  liurge  applied  at 
rated  load  conditions) 

'fsm 

 -250   - 

Amps 

(one  cycle) 

Operating  Junction  Temperature 
Range 

Tj 

—                            -65  to +150   - 

°c 

Storage  Temperature  Range 

Tstg 

 65  to +175   - 

°c 

•THERMAL  CHARACTERISTICS 


Character  ;«ic 

Symbol 

Max 

Unit 

Thermal  Resistance.  Junction  to  Case 

18 

°C/W 

•ELECTRICAL  CHARACTERISTICS 


Che  feet  eristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
UF  =  63  Amp,  Tj  =  150°C) 

VF 

1.2 

1.5 

Volts 

Forward  Voltage 

<IF  =  20  Amp.  TC  =  25°C) 

vF 

1.1 

1.4 

Volts 

Reverse  Current  (rated  dc  voltage)  Tc  =  25°C 
TC  =  100°C 

10 

0.5 

50 
6.0 

fi* 
mA 

•REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

lip  -  1.0  Amp  to  VR  -  30  Vdc,  Figure  16) 
(1  F M  m  36  Amp,  di/dt  =  25  A/us,  Figure  17) 

150 
200 

200 
400 

fit 

Reverse  Recovery  Current 

<IF  -  1.0  Amp  to  VR  =  30  Vdc,  Figure  16) 

'RM(REC) 

3.0 

Amp 

1N3899  thru  1N3903 
MR1386 


FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
20  AMPERES 


STYLE  1: 

TERM  I.  CATHODE 
2  ANODE 


TJ   *  S 


SAVING  PLANE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

20.07 

0  790 

16.94 

17.45 

0.669 

0  687 

C 

1143 

0  450 

D 

9  53 

0.375 

E 

2.92 

5.08 

0.115 

0.200 

F 

2.03 

0  080 

J 

10.72 

11.51 

0422  1  0.453 

K 

19.05 

2540 

0.750  1.00 

L 

3.9S 

0156 

P 

5.59 

6.32 

0  220 

0249 

o. 

3.56 

445 

0.140 

0  175 

R 

16.94 

0  667 

s 

226 

0.089 

CASE  42A-01 
OO-203AB 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion 
resistant  and  readily  solderable 

POLARITY:  Cathode  to  Case 

WEIGHT:  1 7  Grams  (Approximately! 

MOUNTING  TORQUE:   25  in-lbs  max. 


1N3899  thru  1N3903,  MR1386 


FIGURE  1  -  FORWARD  VOLTAGE 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 


Tj  =  2 

>0°C 

- 

0.4      0.8      1.2      1.6      2.0      2.4      2.8      3.2      3.6  4.0 
vF,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS! 


l        l  l 

-Prior 

1        1      1     II  | 
o  surge,  the  rectifier  | 
Derated  such  that  Tj  =  150° 

iso 

C; 

RRM  m°Y  °e  appiieu  oeiw 
each  cycle  of  surge 

HI 

I  \   1  \   I  \ 

\        1 .  r 

1  LULL 

10 

0   

1.0  2.0     3.0      5.0   7.0    10  2D      30       50    70  100 

NUMBER  OF  CYCLES  AT  60  Hi 


DUTY  CYCLE.  D  =  lp/ti 
PEAK  POWER  Ppt .  is  pea*  of  a 
equivalent  iquare  power  putie. 


To  determine  maximum  junction  temperature  of  the  diode  in  a  given  situation, 
the  fallowing  procedure  is  recommended 

The  temperature  of  the  case  should  tie  measured  using  a  thermocouple  placed 
on  ihe  case  at  the  temperature  reference  pomi  (see  Note  3)  The  iheimal  mass 
connected  id  the  case  is  normally  large  enough  so  that  it  wilt  not  sigmlicanily 
respond  to  heal  surges  generated  in  the  diode  as  a  result  of  pulsed  operation  once 
steady  state  conditions  are  achieved  Using  the  measured  value  of  Tr;  the  junction 
temperature  may  be  determined  by. 

Tj  =  Tc*"TjC 

where  ■  ■  Tjq  is  the  increase  in  junction  temperature  above  the  case  temperature. 
It  may  be  determined  by: 
ATjc  =  Ppk  'PfiJC  10  ♦  (1  -  D)  ■  r«|  *■  lp)  *  rftjj  -  fUjll 

rft)  -  normalized  value  of  transient  thermal  resistance  at  time.  t.  from  Figure 

3.  i.e.: 

r  (ti  *  tp)  =  normalized  value  of  transient  thermal  resistance  at  time  t|  •  ip 


FIGURE  3  -  THERMAL 


5000      1 0,000 
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1N3899  thru  1N3903,  MR1386 


SINE  WAVE  INPUT 
FIGURE  4  -  FORWARD  POWER  DISSIPATION 


4.0  8.0  12  16 

IF(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 

FIGURE  6  -  CURRENT  DERATING 
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FIGURE  8  -  TYPICAL  REVERSE  CURRENT 


1 00         200         300         400         500         600  700 
VR,  REVERSE  VOLTAGE  IVOLTSI 


SQUARE  WAVE  INPUT 
FIGURE  5  -  FORWARD  POWER  DISSIPATION 


4.0  8.0  12  16 

IFIAVI.  AVERAGE  FORWARD  CURRENT  (AMP) 

FIGURE  7  -  CURRENT  DERATING 
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FIGURE  9  -  NORMALIZED  REVERSE  CURRENT 
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1N3899  thru  1N3903,  MR1386 


TYPICAL  DYNAMIC  CHARACTERISTICS 
FIGURE  10  -  FORWARD  RECOVERY  TIME  FIGURE  11  -  JUNCTION  CAPACITANCE 


1,0  2.0  5.0  10  20  50  100  1.0  2.0  5.0  10  20  50  100 

lF.  FORWARD  CURRENT  (AMPI  VR  REVERSE  VOLTAGE  (VOLTS) 


TYPICAL  RECOVERED  STORED  CHARGE  DATA 
ISee  Note  21 


FIGURE  12-Tj  =  2S°C 


50  10 

di/dl  lAMPfjisI 


FIGURE  13-Tj-76°C 


5  0  10  20 

di/dl.  lAMP/tis) 


STORED  CHARGE  DATA 


FIGURE  14  -  Tj  -  100°C 


5.0  10  20 

di/dt.  IAMP/us> 


FIGURE  15  -  Tj  -  1SO°C 


5.0  10  20 
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FIGURE  16  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


R1  =  50  Ohms 
R2  =  250  Ohms 
Dl  f  1N4723 
02--  1N4001 
D3=  IN4933 
SCR1  =  MCA729  10 
CI  =  0  5  lo  50  fiF 
C2  =  4000  mF 
L1  =  1.0-27mH 

Tl  =  Variac  Adjusts  l(pK)  and  di/d! 
T2  =  1:1 

T3  =  1:1  (to  trigger  circuit) 


NOTE  2 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


'RMIRECt 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  ('rm(REC)'  can  be  closely 
approximated  using  the  following  formulas: 

[di/dtj 

'RM(REC)  =  1  41  x  [QRx  di/dt]  1/2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N3909  thru  1N3913 
MR1396 


Designers  Data  Sheet 


STUD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies,  inverters, 
converters,  ultrasonic  systems,  choppers,  low  RF  interference,  sonar  power 
supplies  and  free  wheeling  diodes.  A  complete  line  of  fast  recovery  rectifiers 
having  typical  recovery  time  of  150  nanoseconds  providing  high  efficiency 
at  frequencies  to  250  kHz. 


Designer's  Oata  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented.  Limit  curves  —  representing  boundaries  on  device  character- 
istics    are  given  to  facilitate  "worst  case"  design 


•MAXIMUM  RATINGS 


Rating 

Symbol 

1  N  3909 

1N3910 

1N3911 

1N3912 

1N3913 

MR  1396 

Unit 

P*ak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 

50 

100 

200 

300 

400 

600 

Volts 

Non-RepetitivePeak  Reverse 
Voltage 

VRSM 

75 

150 

250 

350 

450 

650 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

210 

280 

420 

Volts 

Average  Rectified  Forward 
Current  (Single  phase, 
resistive  load.  TC  =  t00°C) 

'o 

Amps 

 30   - 

Non-Repetitive  Peak  Surge 

Current  1  surge  applied  at  rated 
load  conditions) 

'FSM 

Amp 

 300   - 

Operating  Junction  Temperature 
Range 

Tj 

-  65  to  +150  — 

°C 

Storage  Temperature  Range 

Tsig 

 65  to  +175   - 

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

1.2 

°C/W 

•ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 

(If  *  93  Amp,  Tj  =  150°CI 

VF 

1.2 

Volts 

Forward  Voltage 

Hp  =  30  Amp,  TC  =  25°C) 

vF 

1.1 

1.4 

Volts 

Reverse  Current  (rated  dc  voltagel  Tc  =  25°C 
TC=100°C 

■r 

10 

0  5 

25 
1.0 

*A 
mA 

•REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

II  F  -  1.0  Amp  to  VR  =  30  Vdc,  Figure  16) 
(lFM  =  36  Amp.  di/dt  =  25  A//js,  Figure  17) 

'rr 

1  50 
200 

200 
400 

ns 

Reverse  Recovery  Current 

llF  =>  1.0  Amp  to  VR  =  30  Vdc,  Figure  161 

'  RMIREC) 

1.5 

2.0 

Amp 

FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
30  AMPERES 


STYLE  1 

TERM  1  CATHODE 
2  ANODE 


I  J  1 
SEATING  PLANE 


—J        -  T+M  UNF-2A 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

20  07 

0  790 

B 

16  Si 

1745 

0.669 

0  687 

C 

11.43 

0  450 

D 

9  53 

0  375 

E 

292 

5  09 

0.115 

0  200 

F 

203 

0  090 

J 

1072 

11  51 

0.422 

0453 

K 

1905 

25  40 

0  750 

too 

3.96 

0.156 

559 

632 

0  220 

0  249 

-Si 

356 

4.45 

0140 

0175 

R 

1694 

0  667 

s 

- 

226 

0  089 

CASE  42A-01 
DO-203AB 
METAL 


'Indicalei  JEDEC  fingiiwrad  D«t«  (or  1N3909  Senei 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion 
resistant  and  readily  solderable 

POLARITY:  Cathode  to  Case 

WEIGHT:  1 7  Grams  (Approximately ) 

MOUNTING  TORQUE:  25  in-lbs  max. 
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1N3909  thru  1N3913,  MR1396 


FIGURE  1  -  FORWARD  VOLTAGE 


Tj  =  25°C 

/ 

"  150°C 

/ 

* 

— 

— 

1 

1 

0.4      0.8      U      1.6      2.0      2.4      2.8      3.2      3.6  4.0 
VF.  INSTANTANEOUS  FORWARD  VOLTAGE  IVOLTSI 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 

TTTT 


3.0      5.0   7.0    10  20  30 

NUMBER  OF  CYCLES  AT  60  Hi 


70  00 


0UIV  CYCLE.  O-lp/li 
PEAK  POWER.  Ppjj,  if  pot  of  an 


To  determine  maximum  junction  temperature  of  the  diode  in  a  given  situation, 
the  following  procedure  is  recommended: 

The  temperature  nf  the  case  should  be  measured  using  a  thermocouole  placed 
on  the  case  at  the  temperature  reference  point  (see  Note  3)  The  thermal  mass 
connected  to  the  case  is  normally  large  enough  so  that  it  will  noi  significantly 
respond  to  heat  surges  generated  in  Ihe  dude  as  a  result  of  pulsed  operation  once 
steady  state  condrtionsareachieved.  Using  the  measured  valueol  Tc.  the  junction 
temperature  may  be  determined  by 

Tj-Tc»  TJC 

where  A  Tjc  is  the  increase  in  junction  tempetatufe  above  the  case  temperature 
It  may  be  determined  by: 

ATlC-Ppi  -ROJClDMl-OI  t(li*tp)«t(tp|-r(l||| 
where 

rft)  =  normalized  value  ol  transient  thermal  resistance  at  lime,  t,  from  Figure 
S.ie.: 

i  (II  r  tpl  =  normalized  value  ol  transient  thermal  resistance  at  time  ii  *  tp 


FIGURE  3  -  THERMAL  RESPONSE 


5000     10  000 


5.0 


t,  TIME  (mi) 


1N3909  thru  1N3913,  MR1396 


SINE  WAVE  INPUT 
FIGURE  4  -  FORWARD  POWER  DISSIPATION 


4.0        8.0        12         16         20         24  28 
IFIAV).  AVERAGE  FORWARD  CURRENT  IAMPI 

FIGURE  6  -  CURRENT  DERATING 


80         90        100        110        120        130        140  150 
To,  CASE  TEMPERATURE  l°C) 

FIGURE  8  -  TYPICAL  REVERSE  CURRENT 


100         200         300         400         500         600  700 
Vr.  REVERSE  VOLTAGE  (VOLTS) 


SQUARE  WAVE  INPUT 


FIGURE  5  -  FORWARD  POWER  DISSIPATION 


4.0       8.0       12         16        20         24        28  32 
lF{AV).  AVERAGE  FORWARD  CURRENT  IAMPI 

FIGURE  7  -  CURRENT  DERATING 


100        110        120        130        140  1! 
Tc.CASE  TEMPERATURE  ("CI 

FIGURE  9  -  NORMALIZED  REVERSE  CURRENT 


20    30    40    50    60    70    80    90   100   110  120  130   140   150  160 
Tj.  JUNCTION  TEMPERATURE  (°C) 


TYPICAL  DYNAMIC  CHARACTERISTICS 


FIGURE  10  -  FORWARD  RECOVERY  TIME 


FIGURE  11  —  JUNCTION  CAPACITANCE 


5.0  10 

if,  forward  current  (ampj 


—  IJ 

-  £ 

3" 

1  1 

Vr,  REVERSE  VOLTAGE  (VOLTS) 


FIGURE  12-Tj-25°C 


TYPICAL  RECOVERED  STORED  CHARGE  DATA 
(Sm  Note  21 


5.0  10  20 


FIGURE  13-Tj-75°C 


di'di.  IAMP'/jsI 


FIGURE  14-Tj-100°C 


FIGURE  15-Tj=150°C 


50  100 


1N3909  thru  1N3913,  MR1396 


FIGURE  16  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


Rl  =  50  Ohms 
R2  =  250  Ohms 
Dl  ■  1N4723 
02  ■  1N4001 
D3-  1N4933 
SCR1  ■  MCB729-10 
CI  «0.S  to  50  (jF 
C2  «  4000  mF 
LI  ■  1.0- 27  (.H 

T1  =  Variac  Adjusts  l(p«)  and  di/dt 
T2  -  1 : 1 

T3  -  1:1  {to  trigger  circuit) 


_r-ypr-^_ 

L1 


(PKI  ADJUST 

D2 

 H  

3p:^F\^SCRl 


R  <  0.25  n 
L  £0.01  nH 


OSCILLOSCOPE  6  Q  CURR  ENT 
VIEWING 
RESISTOR 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  Ip  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  Urm(REC)'  can  De  closely 
approximated  using  the  following  formulas: 

r°Ri 1/2 

trr»  1.41  x  — 2- 
"  [di/dt J 

lRM(REC)  =  141x  [Qrx  di/dt]  1/2 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


GENERAL-PURPOSE  RECTIFIERS 


.  .  .  subminiature  size,  axial  lead  mounted  rectifiers  for  general- 
purpose  low-power  applications. 


LEAD  MOUNTED 
SILICON  RECTIFIERS 

50-1000  VOLTS 
DIFFUSED  JUNCTION 


•MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Non-Repetitive  Peak  Reverse  Voltage 
(halfwave.  single  phase,  60  Hz) 


RMS  Reverse  Voltage 


Average  Rectified  Forward  Current 
(single  phase,  resistive  load, 
60  Hz.  see  Figure  8.  TA  =  75°C) 


Non- Repetitive  Peak  Surge  Current 
(surge  applied  at  rated  load 
conditions,  see  Figure  2) 


Operating  and  Storage  Junction 
Temperature  Range 


VRRM 
VRWM 


vR(RMS) 


TJ'Tstg 


35       70      140     280     420     560  700 


30  (for  1  cycle) 


Amp 


Amp 

°c 


•ELECTRICAL  CHARACTERISTICS 


Characteristic  and  Conditions 

Symbol 

Typ 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage  Drop 
liF  ■  1.0  Amp.  Tj  -  25°CI  Figure  1 

»F 

0.93 

1.1 

Volts 

Maximum  Full  Cycle  Average  Forward  Voltage  Drop 
ll0  =  1.0  Amp,  TL  =  75°C,  1  inch  leads! 

VFIAVI 

0.8 

Volts 

Maximum  Reverse  Current  Irated  dc  voltage! 

Tj  -  25°C 
Tj  •  100°C 

>n 

0  05 
1.0 

10 
50 

uA 

Maximum  Full-Cycle  Average  Reverse  Current 
(l0  "  10  Amp.  T[_  -  75°C.  1  inch  leads 

'RiAVI 

30 

nA 

*  Indicates  J  E  DEC  Reoistarad  Data, 


MECHANICAL  CHARACTERISTICS 

CASE:  Transfer  Molded  Plastic 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURP 

case  for  10  seconds  at  5  lbs.  tension 

OSES:  350X,  3/8"  from 

FINISH:  All  external  surfaces  are  corrosion-resistant,  leac 

s  are  readily  solderable 

POLARITY:  Cathode  indicated  by  color  band 

WEIGHT:  0.40  Grams  (approximately) 

© 


♦  ♦  D 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH 
JEDEC  D0-41  OUTLINE  SHALL  APPLY. 

2.  POLARITY  DEN0TE0  BY  CATHODE  BAND. 

3.  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  "F" 
DIMENSION. 


DIM 

MILLIM 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

4.07 

5.20 

0.160 

0.206 

B 

2.04 

2.71 

0.080 

0.107 

D 

0.71 

0.86 

0.028 

0.034 

F 

1.27 

0.050 

K 

27.94 

1.100 

CASE  59-03 
DO-41 
PLASTIC 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N4719 

thru 
1N4725 


LEAD  MOUNTED  POWER  RECTIFIERS 


.  .  .  having  low  forward  voltage  drop  and  hermetic  metal  packages. 
High  surge  current  capability  and  good  thermal  characteristics 
provide  reliable  operation. 

•  R9JA  =  30°C/W 


SILICON  RECTIFIERS 

3.0  AMPERES 
50-1000  VOLTS 
DIFFUSED  JUNCTION 


"MAXIMUM  RATINGS  (Both  Package  Types)      =  25°C  unless  otherwise  noted 


Rating 

Symbol 

1 N4719 

1 N4720 

1N4721 

1 N4722 

1N4723 

1N4724 

1N4725 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 

Vr 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Nonrepetitive  Peak  Reverse  Voltage 
(one  halt-wave,  single  phase, 
60  cycle  peak) 

VRSM 

100 

200 

300 

500 

720 

1000 

1200 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

280 

420 

560 

700 

Volts 

Average  Rectified  Forward  Current 
(single  phase,  resistive  load.  60  Hz, 
TA  =  75"CI 

Amp 

10 

-«                                                   3  0   ■* 

Nonrepetitive  Peak  Surge  Current 
(superimposed  on  rated  current 
at  rated  voltage.  TA  -  75°C) 

iFSM 

Amp 

-«                                        300  (for  1  /2  cycle)   *» 

Operating  and  Case  Temperature 

TJ-  Tstg 

-                                                                            CC  *~  jl  7C  — 

°C 

ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max  Limit 

Unit 

"Instantaneous  Forward  Voltage 
(ip  =  3.0  A,  Tj  =  75°C,  Half  Wave  Rectifier) 

VF 

1.0 

Volts 

*Full  Cycle  Average  Reverse  Current 
(Iq  =  3.0  Amps  and  Rated  Vr,  Ta  =  75°C, 
Half  Wave  Rectifier) 

!R(AV) 

1.5 

mA 

DC  Reverse  Current 
(Rated  Vr,  Ta  =  25PC) 

|R 

0.5 

mA 

'Indicates  JEDEC  Registered  Data 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed  construction 

FINISH:  All  external  surfaces  corrosion-resistant  and  leads  readily  solderable, 
POLARITY:  CATHODE  TO  CASE 
MOUNTING  POSITIONS:  Any 


6 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

11,43 

0450 

B 

8.89 

0-350 

C 

7.62 

0.300 

D 

1.17 

1.42 

0.046 

0.056 

K 

24.89 

0.980 

CASE  60-1 
METAL 


3-33 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Dewi&i'iK*!'!-*    Data,  Sheet 


1N4933 

thru 
1N4937 


AXIAL-LEAD,  FAST- RECOVERY  RECTIFIERS 


.  .  .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  tow  RF  interfer- 
ence and  free  wheeling  diodes.  A  complete  line  of  fast  recovery 
rectifiers  having  typical  recovery  time  of  150  nanoseconds  providing 
high  efficiency  at  frequencies  to  250  kHz. 


FAST  RECOVERY 
RECTIFIERS 

50-600  VOLTS 
1  AMPERE 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  Sheet  permits  the  design  of  most  circuits  entirely  from  the 
information  presented.  Limit  curves  —  representing  device  characteristics  boundaries  — 
are  given  to  facilitate  "worst  case"  design. 


■MAXIMUM  RATINGS 


Peak  Repetitive  Reverse  Voltage 
Wni  king  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Nonrepetiiive  Peak  Reverse  Voltage 
RMS  Reverse  Voltage 


Average  Rectified  Fc 
[Single  phase,  res 
TA  ■  75°CI 


ward  Curr 


Nonrepetiiive  Peak  Surge  Current 
(Surge  applied  at  rated  load 
conditions! 


Operating  Junction  Temper; 
Storage  Temperature  Ra 


Symbol      1N4933    1N4934  |  1N4935  1IM4936 


VRRM 
VRWM 

Vr 


VRSM 
'/R(RMS) 


Tstg 


250 
140 


450 
280 


650 
420 


-65  to  +  150 
-65  to  +175 


•THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance.  Junction  to  Ambient 
(Typical  Printed  Circuit-Board  Mounting) 

RtfJA 

65 

°C/W 

JL. 


NOTES 

1  ALL  RULES  AND  NOTES  ASSOCIATED  WITH  JEOEC 
DO*  OUTLINE  SHALL  APR  LY. 

2  POLARITY  DENOTED  BY  CATHODE  BAND 

3  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  T 
DIMENSION 


DM 

MILUN 

ETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

5-97 

660 

0.235 

0260 

B 

2  79 

305 

0.110 

0.120 

D 

076 

0.96 

0.030 

1034 

K 

27.94 

1100 

CASE  59-04 
PLASTIC 


•ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

•Instantaneous  Forward  Voltage 
liF  =  3.14  Amp,  Tj  =  150°C) 

*F 

1.0 

1.2 

Volts 

Forward  Voltage 

(If  =  10  Amp.  TA  ~-  25°C) 

vF 

1.0 

1.2 

VoMs 

•Reverse  Current  (Rated  dc  Voltage)  TA  =  25°C 
TA  =  100°C 

IR 

1.0 
50 

5.0 
100 

»A 

•REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

<IF  =  1.0  Amp  to  VR  =  30  Vdc)  (Figure  21) 
(lFM  =  15  Amp,  di/dt  =  lOA/jislF.gure  22) 

150 
175 

200 
300 

ns 

Reverse  Recovery  Current 

llF  =  1.0  Amp  to  VR  =  30  Vdc)  (F.gure  21) 

'RM(REC) 

1.0 

2.0 

Amp 

•Indicates  JEOEC  Registered  Data 

MECHANICAL  CHARACTERISTICS 

CASE:  Transler  Molded  Plastic 

FINISH:  External  leads  are  readily  solderable 

POLARITY:  Cathode  indicated  by 

polarity  band 
WEIGHT:  0.4  Gram  (approximately) 
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1N4933  thru  1N4937 


1N4933  thru  1N4937 


MAXIMUM  CURRENT  RATINGS 


SINE  WAVE  INPUT 

FIGURE  6  -  EFFECT  OF  LEAD  LENGTHS, 
RESISTIVE  LOAD 
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FIGURE  8  -  1/8"  LEAD  LENGTH,  VARIOUS  LOADS 
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FIGURE  10 
14 


PRINTED  CIRCUIT  BOARD  MOUNTING, 
VARIOUS  LOADS 
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SQUARE  WAVE  INPUT 

FIGURE  7  -  EFFECT  OF  LEAD  LENGTHS, 
RESISTIVE  LOAD 
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FIGURE  9  -  1/8"  LEAD  LENGTHS,  VARIOUS  LOADS 
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FIGURE  11  -  PRINTED  CIRCUIT  BOARD  MOUNTING, 
VARIOUS  LOADS 
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1N4933  thru  1N4937 


NOTE  1 


KJZ 


DUTY  CYCLE,  D  =  Ip/l] 
PEAK  POWER,  Ppk.  is  peak  oil 
equivalent  square  power  pulse. 


To  determine  maximum  junction  (emperature  of  the  diode  in  a  given  silualion. 
the  following  procedure  is  recommended: 

The  temperature  of  (he  case  should  be  measured  using  a  thermocouple  placed 
on  the  case  at  the  temperature  reference  point  (see  Note  3).  The  thermal  mass 
connected  to  the  case  is  normally  large  enough  so  that  it  will  not  significantly 
respond  to  heat  surges  generated  in  the  diode  as  a  result  of  pulsed  operation  once 
steady-state  conditionsare  achieved.  Using  the  measured  value  of  Tc.  the  junction 
temperature  may  be  determined  by: 

Tj  =  Tc  +  ^Tjc 

where  0  Tjc  is  (he  increase  in  junction  temperature  above  the  case  temperature. 
K  may  be  determined  by: 

^Tjc  =  Pp|l  -Rfljc  10  +  11  -D)  •  r(ti  +  tp)tr(tp)  -r(t|H 

at  time,  t.  from  Figure 

me  fc|*tp. 


r(t)  =  normalized  valm 
f  (11  +  tp)  =  normalized  value  of  transient 


NOTE  2 


Data  shown  for  thermal  resistance  ju net ion-to -ambient  (0ja)  tor  the 
mountings  shown  is  to  be  used  as  typical  guideline  values  tor  preliminary 
engineering  or  in  case  the  tie  point  temperature  cannot  be  measured. 

TYPICAL  VALUES  FOR  fJjA  IN  STILL  AIR 


MOUNTING 
METHOD 

LEA£ 

1/8 

LENGTH.  L  (IN) 

l/« 

1/2 

3/4 

1 

72 

H2 

92 

•1.  .V, 

2 

74 

B1 

91 

101 

3 

40 

'■f-.-w 

MOUNTING  METHOD  1 

L 


MOUNTING  METHOD  3 

P.  C.  Board  with 
1-1/2"  x  11/2"  copper  surface 
L  =  3/8" 


Vector  pin  mounting 


FIGURE  14  -  THERMAL  CIRCUIT  MODEL 

(For  Heat  Conduction  Through  The  Leads) 


Use  of  the  above  model  permitsjunction  to  lead  thermal  resistance  for  any 
mounting  configuration  to  be  found.  For  a  given  total  lead  length,  lowest  values 
occur  when  one  side  of  the  rectifier  is  brought  as  close  as  possible  to  the  heat 
sink.  Terms  in  the  modei  signify: 


=  Ambient  Temperature    R0g  =  Thermal  Resistance,  Heat  Sink  to  Ambient 
T|_  =  Lead  Temperature         R0L=  Thermal  Resistance,  Lead  to  Heat  Sink 
Trj  =  Case  Temperature  Rg  j  =  Thermal  Resistance,  Junction  to  Case 

Tj  =  Junction  Temperature     PD  =  Power  Dissipation 
(Subscripts  A  and  K  refer  to  anode  and  cathode  sides  respectively.) 
Values  for  thermal  resistance  components  are: 
RflL  =  n2°C7W/iN.  Typically  and  128°C/W/IN  Maximum 
R9J  =  18°C/W  Typically  and  30°C/W  Maximum 

The  maximum  lead  temperature  may  be  calculated  as  follows: 
T|_  -  150°  -  ^Tjl 

"Tj[_  can  be  calculated  as  shown  in  NOTE  1  or  it  may  be  approximated 
as  follows: 

oTj|_  s=  R#jl  •  Pp;  Pp  may  be  formulated  for  sine-wave  operation  from 
F  igure  3  or  from  F  igure  4  for  square-wave  operation. 
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TYPICAL  DYNAMIC  CHARACTERISTICS 


1N4933  thru  1N4937 


FIGURE  21  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


fll 


SO  Ohms 

-  250  Olirns 
■  1N4723 
- 1N40C1 
■ 1N4934 
=  MCR729  10 
=  0  5  to  50  tif 
.  4000  iiF 

-  1.0-  27 

-  Vanac  Adjusts  (Pk)  and  dt/dl 

-  1:1 

=  1.1  [to  iriggei  circuit) 


Dl 


l(PK|  ADJUST 
D2 

— H  


R<  0.25  Si 
L  4  0.01  nH 


OSCILLOSCOPE 


© 


CURRENT 
VIEWING 
RESISTOR 


NOTE  3 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 


'RM(REC) 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  Mrm(REC)*  can  De  closely 
approximated  using  the  following  formulas: 


trr=  1  41  x\^- 
[di/dt. 


1/2 


'  RM(REC)  =  1  41  *  [QR  y  di/dt] 


1/2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N5391 

thru 
1N5399 


Designers  Data  Sheet 


"SURMETIC"  RECTIFIERS 

.  .  .  subminiature  size,  axial  lead-mounted  rectifiers  for  general- 
purpose,  low-power  applications. 

Designers  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  Sheets  permit  the  design  of  most  circuits  entirely 
from  the  information  presented.  Limits  curves— representing  boundaries  on 
b  characteristics— are  given  to  facilitate  "worst -case"  design. 


•MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Nonrepetitive  Peak  Reverse  Voltage 
(Halfwave,  Single  Phase,  60  Hz) 


RMS  Reverse  Voltage 


Average  Rectified  Forward  Current 
(Single  Phase,  Resistive  Load, 
60  Hz,TL=  70°C, 
1/2"  From  Body) 


Nonrepetitive  Peak  Surge  Current 
(Surge  Applied  at  Rated  Load 
Conditions,  See  Figure  2) 


Storage  Temperature  Range 


Operating  Temperature  Range 


DC  Blocking  Voltage  Temperature 


Symbol 


Vrrm 
vRWM 
VR 


VRSM 


'o 


35    70   140  280  420  560 


■1.5 


Amp 


•  50  (for  1  cycle)  


-65  to  +175  . 


-65  to  +1 70  ■ 


°C 


°C 


•ELECTRICAL  CHARACTERISTICS 


Characteristic  and  Conditions 

Symbol 

Typ 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage  Drop 
(ip  -4.7  Amp  Peak.  TL  -  170°C. 
1/2  Inch  Leadsl 

VF 

1.4 

Volts 

Maximum  Reverse  Current  (Rated  dc  Voltage) 
ITL  «  150°C) 

IR 

250 

300 

«A 

Maximum  Full-Cycle  Average  Reverse  Current  (1) 
(l0  -  1.5  Amp,  TL  -  70°C,  1/2  Inch  Leadsl 

'R(AV) 

300 

fA 

'Indicates  JEDEC  Registered  Data. 

NOTE  I:  Measured  in  a  single-phase,  halfwave  circuit  such  as  shown  in  Figure  6.25  of  EIA 
RS-282,  November  1 963.  Operated  at  rated  load  conditions  lo  =  1 .5  A,  Vr  =  VRVVM, 
TL  -  70°C. 


MECHANICAL  CHARACTERISTICS 
CASE :  Transfer  molded  plastic 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  240°C, 

1/8"  from  case  for  1 0  seconds  at  5  lbs.  tension 
FINISH:  All   external   surfaces   are   corrosion-resistant,   leads  are  readily 

solderable 

POLARITY:  Cathode  indicated  by  color  band 
WEIGHT:  0.40  grams  (approximately) 


LEAD-MOUNTED 
SILICON  RECTIFIERS 

50-1000  VOLTS 
DIFFUSED  JUNCTION 


© 

U  L. 


r 


9 


NOTES 

I.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH  JEDEC 
00-41  OUTLINE  SHALL  APPLY. 

2  POLARITY  DENOTED  BY  CATHODE  BAND 

3  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  T 
OIMENSION 


DM 

MILL* 

ETEflS 

INCHES 

MIN 

MAX 

MAX 

A 

5.97 

6.60 

0.235 

0260 

B 

2.79 

3.05 

0110 

0120 

D 

0.76 

0.96 

0030 

0.034 

K 

27.94 

1100 

CASE  59-04 
PLASTIC 
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1N5391  thru  1N5399 


The  temperature  of  the  lead  should  be  measured  using  a  thermocouple  placed 
on  the  lead  as  close  as  possible  to  the  tie  point.  The  thermal  mass  connected  to 
the  tie  point  is  normally  large  enough  so  that  it  will  not  significantly  respond  to 
heat  surges  generated  in  the  diode  as  a  result  of  pulsed  operation  once  steady- 


state  conditions  are  achieved.  Using  the  measured  value  of  TL,  the  junction 
temperature  may  be  determined  by: 

Tj  =  TL  +  ATJL. 
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FIGURE  5  -  FORWARD  POWER  DISSIPATION 


FIGURE  6  -  EFFECT  OF  LEAD  LENGTHS.  RESISTIVE  LOAD 


0         0.5        1.0         1.6        2.0         2  5        3.0        3.5  4.0 
1FIAVI.  AVERAGE  FORWARD  CURRENT  (AMPI 


70  90  110  130 

Tl,  LEAD  TEMPERATURE  CO 


FIGURE  7  -  1/2"  LEAD  LENGTH,  VARIOUS  LOADS 


70  90  110         130  150  170 

TL,  LEAD  TEMPERATURE  ("CI 


FIGURE  8  -  PRINTED  CIRCUIT  BOARD 
MOUNTING.  VARIOUS  LOADS 


30  50  70  90  110         130  150 

TA.  AMBIENT  TEMPERATURE  (°C) 


FIGURE  9  -  STEADY-STATE  THERMAL  RESISTANCE 


NOTE  1 


-  MAXII 

»UM  . 

TYPIC 

AL 

j  0  1/8  1/4  3/8  1/2  5/8  3/4  7/8  1.0 
^  L,  LEAD  LENGTH  (INCHES) 


Data  shown  tor  thermal  resistance  junction  to-ambient  (SjaI  (oi  the 
mountings  shown  is  to  be  used  as  typical  guideline  values  lor  p 
engineering  or  m  case  the  tie  point  temperature  cannot  be  n 

TYPICAL  VALUES  FOR  Sja  IN  STILL  AIR 


LEAD  LENGTH    L.  (INI 

MOUNTING 
METHOD 

1/8 

1/4 

1/2 

3/4 

n 

S3 

9? 

■(  M 

2 

M 

91 

101 

■C  v. 

3 

■10 

■■  . 

MOUNTING  METHOD  1 
L 


MOUNTING  METHOD  3 

P.  C.  Board  with 
1  1/2"  x  11/2"  copper  surfjce 
L  ■  3/8" 
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1N5391  thru  1N5399 


FIGURE  10  -  FORWARD  RECOVERY  TIME 
-i  1  1  1 — l — l  l  l  l 


FIGURE  11  -  REVERSE  RECOVERY  TIME 


0  I  0.2     0.3       0.5    0.?     1.0  2.0     3.0       5.0    7.0  10 

iF,  FORWARD  CURRENT  (AMP) 


0.1  0.2     0.3       0.5   0.7     1.0  2.0     3.0       5.0    7.0  10 

Ir/IF,  DRIVE  CURRENT  RATIO 


FIGURE  12  -  JUNCTION  CAPACITANCE 


0  1      0.2         0.5      1.0      2.0         5.0       10      20  50  100 

Vr.  REVERSE  VOLTAGE  (VOLTS1 


FIGURE  13  -  RECTIFICATION  WAVEFORM 
EFFICIENCY  FOR  SINE  WAVE 


2.0    3.0       5.0    7.0     10  20      30        50    70  100 

REPETITION  FREQUENCY  IkHil 


FIGURE  14  -  RECTIFICATION  WAVEFORM 
EFFICIENCY  FOR  SQUARE  WAVE 


2.0    3.0        5.0    7.0     10  20      30        50     70    100  200 

REPETITION  FREQUENCY  UHzl 


RECTIFIER  EFFICIENCY  NOTE 
The  rectification  efficiency  factor  o  shown  in  Figures  13and  14 
was  calculated  using  the  formula: 


.  pdc 
Prms  V20(rms) 


•  100% 


V'oldc) 


V20lac)  +  V20(dcl 


•  100%  (1) 


For  a  sine  wave  input  Vmsin  (u>t)  to  the  diode,  assumed  lossless, 
the  maximum  theoretical  efficiency  factor  becomes  40%;  for  a 
square  wave  input  of  amplitude  Vm,  the  efficiency  factor  becomes 
50%.    (A  full  wave  circuit  has  twice  these  efficiencies). 

As  the  frequency  of  the  input  signal  is  increased,  the  reverse 
recovery  time  of  the  diode  (Figure  111  becomes  significant,  result- 
ing in  an  increasing  ac  voltage  component  across  R(_  which  is 
opposite  in  polarity  to  the  forward  current  thereby  reducing  the 
value  of  the  efficiency  factor  o,  as  shown  in  Figures  13  and  14. 

It  should  be  emphasized  that  Figures  13  and  14  show  wave- 
form efficiency  only,  they  do  not  account  for  diode  losses.  Data 
was  obtained  by  measuring  the  ac  component  of  Vq  with  a  true 
rms  voltmeter  and  the  dc  component  with  a  dc  voltmeter.  The 
data  was  used  in  Equation  1  to  obtain  points  for  the  Figures. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


LEAD  MOUNTED 
STANDARD  RECOVERY  RECTIFIERS 


.  .  .  designed  for  use  in  power  supplies  and  other  applications  having 
need  of  a  device  with  the  following  features: 


•  High  Current  to  Small  Size 

•  High  Surge  Current  Capability 

•  Low  Forward  Voltage  Drop 

•  Economical  Plastic  Package 

•  Available  in  Volume  Quantities 


MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse 
Voltage 

DC  Blocking  Voltage   


Nonrepetitive  Peak  Reverse 
Voltage 


Average  Rectified  Forward 
Current 

(Single  Phase  Resistive  Load, 
(1/2"  Leads,  TL  -  105"C) 


Nonrepetitive  Peak  Surge 
Current  (Surge  Applied  at 
Rated  Load  Conditions! 


Operating  and  Storage  Junction 
Temperature  Range 


VRRM 
VRWM 

VR 


Vrsm 


Tj.  T« 


■  200  (one  cycle!  - 


-65  to  +175  ■ 


THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Typ 

Unit 

Thermal  Resistance,  Junction  to  Ambient 
(PC  Board  Mount.  1/2"  Leads) 

fflJA 

53 

°C/W 

•ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (1! 

VF 

1.2 

Volts 

[if  *  9.4  Amp) 

Average  Reverse  Current  11) 

'R(AV) 

500 

cA 

DC  Reverse  Current 

% 

500 

(Rated  dc  Voltage.  T[_  =  150°C) 

•JEDEC  Registered  Data. 

(1)    Measured  in  a  single-phase  half-wave  circuit  such  as  shown  in  Figure  6.25  of  EIA  RS-282, 
November  1963.  Operated  at  rated  load  conditions  T\__=  105°C,  Iq  =  3.0  A,  Vr-VRyyM- 


1N5400 

thru 
1N5406 


STANDARD 
RECOVERY  RECTIFIERS 

50-600  VOLTS 
3  AMPERE 


STYLE  1 ' 
PIN  I  CATHODE 
2  ANODE 


NOTES 

1.  DIMENSIONING  &  T0LE RANGING  PER 

ANSI  Y14.5,  1982 
2  CONTROLLING  DIMENSION:  INCH 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

9.39 

0.370 

B 

6.35 

0.250 

D 

1.22 

1.32 

0  048 

0  Ob! 

K 

2540 

1.000 

CASE  267-02 
PLASTIC 


MECHANICAL  CHARACTERISTICS 

Case:  Transfer  Molded  Plastic 
Finish:  External  Leads  are  Plated, 

Leads  are  readily  Solderable 
Polarity:  Indicated  by  Cathode  Band 
Weight:  1.1  Grams  (Approximately) 
Maximum  Lead  Temperature  for 
Soldering  Purposes: 

240°C.  W  from  case  for  10  s 

at  5.0  lb.  tension 
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1N5400  thru  1N5406 


FIGURE  1  -  FORWARD  VOLTAGE 


FIGURE  2  -  MAXIMUM  NONREPETITIVE  SURGE  CURRENT 

400 


SUF 
-  AT 

i  i  i  i 

GE  APPLIED 
RATED  LOAD- 
OITIONS 
0  H; 

COf 

f  =  ( 

-/Y-fLfL 

A 

c 

-E 

5.0    7.0     10  20      30        50  70 

NUMBER  OF  CYCLES 


FIGURE  3  -  CURRENT  DERATING  VARIOUS  LEAD  LENGTHS 

_  80 


1  ?2 

1      1  1 
RESISTIVE  LOAD 

BOTH  LEADSTO  HEAT  1 
SINK  WITH  LENGTHS 

V4" 

AS  i 

m  1 1  n 

1/2" 

04         08  1.2  16  20  2.4  28 

»F.  INSTANTANEOUS  FORWARD  VOLTAGE  IV0LTSI 


SO  100  120  140  160 

Tl.  lead  TEMPERATURE  l°C) 


180 


NOTE  1  -  AMBIENT  MOUNTING  DATA 


hown  for  thermal  rmntanc*  i jnctiOn-to  amb'tnilRg 
ouniings  sho^vn  is  to  be  used  as  typical  guideline  vaiu 


TYPICAL  VALUES  FOR  R^jaIN  STILL  AIR 


METHOD        1/8  1/4  1/2  3/4 


LEAD  LENGTH,  L  UN) 


58       I  59 


MOUNTING  METHOD  1 

:    Board  Where  Available  Copper 


IS! 


MOUNTING  METHOD  3 

P  C   Board  wiih 

1-1/2"  ■  1-1/2"  Copper  Surface 


Board  Ground  Plana 


FIGURE  4  -  CURRENT  DERATING  PC  BOARD  MOUNTING 


80  100         120  140 

TA,  AMBIENT  TEMPERATURE  (°C) 


wbifiiuV/iti/UW  I  \Jt\ 

TECHNICAL  DATA 


1N5819  MBR130P 
MBR140P 


AXIAL  LEAD  RECTIFIERS 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to- 
silicon  power  diode.  State-of-the-art  geometry  features  epitaxial 
construction  with  oxide  passivation  and  metal  overlap  contact. 
Ideally  suited  for  use  as  rectifiers  in  low-voltage,  high-frequency 
inverters,  free  wheeling  diodes,  and  polarity  protection  diodes. 

•  Extremely  Low  vp 

•  Low  Stored  Charge,  Majority  Carrier  Conduction 

•  Low  Power  Loss/High  Efficiency 


•MAXIMUM  RATINGS 


Rating 

Symbol 

MBR115P 

1N5817 
MBR120P 

1N5818 
MBR130P 

1N5819 
MBR140P 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

URRM 
VRWM 

vR 

15 

20 

30 

40 

V 

Non-Repetitive  Peak  Reverse  Voltage 

VrsM 

15 

24 

36 

48 

V 

RMS  Reverse  Voltage 

VR(RMSI 

10 

14 

21 

28 

V 

Average  Rectified  Forward  Current  (2) 
(VR(equiv)  <  0.2  VR(dc), 
TL  =  90°C, 

R8JA  =  80°C/W,  P.C.  Board 
Mounting,  see  Note  2,  TA  =  56°C) 

'O 

_                   1.0   — 

A 

Ambient  Temperature 
(Rated  VR{dc),  Pf(AV)  b  °. 
Raja  =  80°C/w) 

TA 

90 

85 

80 

75 

°C 

Non-Repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load 
conditions,  half-wave,  single  phase 
60  Hz,  TL  =  70°Ct 

'fsm 

»5  (for  one  cycle 

A 

Operating  and  Storage  Junction 
Temperature  Range 
(Reverse  Voltage  appliedl 

TJ.Tstg 

«           -65  to  n  25   

°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  applied) 

TJ(pk) 

— i                    150   — 

°C 

'THERMAL  CHARACTERISTICS  (Note  2) 

Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient 

R8JA 

80 

°cm 

•ELECTRICAL  CHARACTERISTICS  ITL  ■  25°C  unless  otherwise  noted!  (21 

Characteristic 

Symbol 

1N5817 

00 
00 

to 
z 

1N5819 

MBR115P 
MBR120P 
MBR130P 

MBR140P 

Unit 

Maximum  Instantaneous  Forward 
Forward  Voltage  (1) 
liF  -  0.1  A) 
liF  -  1  .0  A) 
(iF  -  3.0  Al 

"F 

0.320 
0.450 
0.750 

0.330 
0.550 
0J375 

0.340 
0.600 
0.900 

0.350 
0.550 

a  bs  : 

0.350 
0.600 
0.900 

V 

Maximum  Instantaneous  Reverse 
Current  @  Rated  dc  Voltage  ( 1 1 
(TL  -  25°CI 
(TL  =  100°C) 

'R 

1  .0 
10 

1.0 
10 

1  .0 
10 

1.0 
10 

1.0 
10 

mA 

(1)  Pulse  Test:  Pulse  Width  -  300  us.  Duty  Cycle  -  2.0%. 

(2)  Lead  Temperature  reference  is  cathode  lead  1/32"  from  case. 
'Indicates  JEDEC  Registered  Data  for  1N5817-19. 

SCHOTTKY  BARRIER 
RECTIFIERS 

1  AMPERE 
15,  20,  30,  40  VOLTS 


DIM 

MILLIMETERS 

INCHES 

Mil 

MAX 

MAX 

A 

537 

6.60 

0.235 

0.260 

B 

2.79 

3.0S 

0.110 

0.120 

D 

076 

0.86 

0.030 

0.034 

K 

27.94 

1.100 

CASE  59-04 
PLASTIC 


MECHANICAL  CHARACTERISTICS 

CASE   Transfer  molded  plastic 

FINISH  All  external  surfaces 

corrosion-resistant  and  the  terminal 
leads  are  readily  solderable 

POLARITY  Cathode  indicated  by 

polarity  band 

MOUNTING  POSITIONS  Any 

SOLDERING  220°C  1/16"  from 

case  for  ten  seconds 


1N5817,  1N5818,  1N5819,  MBR115P,  MBR120P,  MBR130P,  MBR140P 


NOTE  1  --  DETERMINING  MAXIMUM  RATINGS 


Reverse  power  dissipation  and  the  possibility  of  thermal 
runaway  must  be  considered  when  operating  this  rectifier  at 
reverse  voltages  above  0.1  Vr^m.  Proper  derating  may  be  accom- 
plished by  use  of  equation  (1 ). 

TA(max)  "  "I"j(max)  -*0JApF(AV)  ~  RflJApR(AV)  (1) 
where   TA(max)  =  Maximum  allowable  ambient  temperature 
Tj(max)  =  Maximum  allowable  junction  temperature 

(125°C  or  the  temperature  at  which  thermal 
runaway  occurs,  whichever  is  lowest) 


^F(AV) 


:  Average  forward  power  dissipation 


PR(AV)  =  Average  reverse  power  dissipation 
R6JA  =  Junction-to-ambient  thermal  resistance 
Figures  1 ,  2,  and  3  permit  easier  use  of  equation  (1 )  by  taking 
reverse  power  dissipation  and  thermal  runaway  into  consideration. 
The  figures  solve  for  a  reference  temperature  as  determined  by 
equation  (2). 

TR  =  TJ(max)  -R0JaPr(AV>  <2) 
Substituting  equation  (2)  into  equation  (1)  yields: 

TA(max)  =  TR  ~  RflJApF{AV)  (3) 
Inspection  of  equations  (21  and  (3)  reveals  that  Tr  is  the 
ambient  temperature  at  which  thermal  runaway  occurs  or  where 
Tj  =  125°C,  when  forward  power  is  zero.  The  transition  from  one 
boundary  condition  to  the  other  is  evident  on  the  curves  of 
Figures  1,  2,  and  3  as  a  difference  in  the  rate  of  change  of  the 


slope  in  the  vicinity  of  1 1  5°C.  The  data  of  Figures  1 ,  2,  and  3  is 
based  upon  dc  conditions.  For  use  in  common  rectifier  circuits. 
Table  1  indicates  suggested  factors  for  an  equivalent  dc  voltage 
to  use  for  conservative  design,  that  is: 

VR(equiv)  =  Vin(PK)  x  F  (4) 
The  factor  F  is  derived  by  considering  the  properties  of  the  various 
rectifier  circuits  and  the  reverse  characteristics  of  Schottky  diodes. 

EXAMPLE:  Find  TA(max)  for  1N5818  operated  in  a  1  2-volt 
dc  supply  using  a  bridge  circuit  with  capacitive  filter  such  that 
IqC  =  A  ('F(AV)  =  0  5  A|.  '(FMj/'lAV)  =  10<  'nPut  Voltage 
=  10  V(rms),R9JA=80oC/W. 

Step  1 .  Find  VR(equiv)  Read  F  =  0.65  from  Table  1, 

•'■  VR(equiv)  ■  (1.41M10K0.651  =9.2  V. 
Step  2.  Find  Tr  from  Figure  2.  Read  Tr  =  109°C 
@  VR  =  9.2  V  and  Re JA  =  80°C/W. 
Step  3.  Find  Pf(aV)  from  Figure  4,  "Read  Pf(AV)  =  0-5  W 


,  '(FM)  . 


10  and  Ip(AV)  =  0-5  A. 


'(AV) 

Step  4.  Find  TA(max)  from  equation  (3). 

TA(max)  -  109  -  (80X0.5)  =  69°C. 
"Values  given  are  for  the  1  N581  8.  Power  is  slightly  lower  for  the 
1N5817  because  of  its  lower  forward  voltage,  and  higher  for  the 
1N5819.  Variations  will  be  similar  for  the  M8R-prefix  devices, 
using  Pf(av)  from  Figure  7. 


TABLE  1  -  VALUES  FOR  FACTOR  F 


Circuit 

Full  Wave. 

Full  Wave, 

Half  Wave 

Bridge 

Center  Tapped*  t 

Load 

Resistive 

Capacitive* 

Resistive 

Capacitive 

Resistive 

Capacitive 

Sine  Wave 

0.5 

1.3 

0.5 

0.65 

1  0 

1.3 

Square  Wave 

0.75 

1.5 

0.75 

0.75 

1  .5 

1.5 

•Note  that  Vr(pk)  *=  2.0  Vjn(p«).   tUse  line  to  center  tap  voltage  for  Vjn. 


FIGURE  1 

126 


-  MAXIMUM  REFERENCE  TEMPERATURE 
1N5817/MBR115P/MBR120P 


-  MAXIMUM  REFERENCE  TEMPERATURE 
1N581S7MBR130P 


3.0        4.0      5.0  7.0  10  15  20 

Vr.  DC  REVERSE  VOLTAGE  (VOLTS) 
FIGURE  3  -  MAXIMUM  REFERENCE  TEMPERATURE 
1N5819/MBR140P 


3.0      4.0      5.0  7.0  10  15  20 

Vr.  DC  REVERSE  VOLTAGE  (VOLTS) 
FIGURE  4  -  STEADY-STATE  THERMAL  RESISTANCE 


4.0     5.0         7.0  10  15         20  30  40 

Vr.  DC  REVERSE  VOLTAGE  (VOLTS) 


1/8        1/4        3/»        1/2        5/1        3/4  7/8 
L,  LEAD  LENGTH  (INCHES) 
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1N5817,  1N5818,  1N5819,  MBR115P,  MBR120P,  MBR130P,  MBR140P 


THERMAL  CHARACTERISTICS 

FIGURE  5  -  THERMAL  RESPONSE 


DUTY  CYCLE,  D  ■  tp/t l 

PEAK  POWER.  Ppk.  rs  peak  of  an 

equivalent  square  power  pulse 


&Tjl  ~  the  increase  in  junction  temperature  above  the  lead  temperature 
r(t}  =  normalized  value  of  transient  thermal  resistance  at  time,  t,  from  Figure  5,  i 
r(tl  +  tp)  -  normalized  value  of  transient  thermal  resistance  at  time,  t]  * 


20 

l.TIMElmsl 


•  FORWARD  POWER  DISSIPATION 
1N5817-19 


0.4         0.6      0.8    1.0  2.0 
I  F(AV).  AVERAGE  FORWARD  CURRENT  (AMPI 


NOTE  2  -  MOUNTING  DATA 

Data  shown  for  thermal  resistance  junction-to-ambient  (R^ja) 
for  the  mountings  shown  is  to  be  used  as  typical  guideline  values 
for  preliminary  engineering,  or  in  case  the  tie  point  temperature 
cannot  be  measured. 

TYPICAL  VALUES  FOR  Re JA  IN  STILL  AIR 


Mounting 
Method 

Lead  Length,  L  lint 

R0JA 

1/8 

1/4 

1/2 

3/4 

1 

52 

65 

72 

85 

°c/w 

2 

67 

BO 

87 

100 

°c/w 

3 

50 

°c/w 

Mounting  Method  1 

P.C.  Board  with 
1-1/2"  X  1-1/2" 
copper  surface. 


Mounting  Method  2 


Mounting  Method  3 

P.C.  Board  with 
1-1/2"  X  1-1/2" 
copper  surface. 


Board  Ground 
Plane 


Vector  Pin  Mount 


NOTE  3  -  THERMAL  CIRCUIT  MODEL 

(For  heat  conduction  through  the  leads) 


FIGURE  7  -  FORWARD  POWER  DISSIPATION 
MBR115P-140P 


0.3      0.4    0.5       0.7        1.0  2.0  3.0 

'F(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 


Use  of  the  above  model  permits  junction  to  lead  thermal 
resistance  for  any  mounting  configuration  to  be  found.  For  a  given 
total  lead  length,  lowest  values  occur  when  one  side  of  the  rectifier 
is  brought  as  close  as  possible  to  the  heat  sink.  Terms  in  the  model 
signify: 

=  Ambient  Temperature  Tq  =  Case  Temperature 

T|_  =  Lead  Temperature  Tj  =  Junction  Temperature 

RflS  =  Thermal  Resistance,  Heat  Sink  to  Ambient 
RflL  =  Thermal  Resistance,  Lead  to  Heat  Sink 
R0J  =  Thermal  Resistance,  Junction  to  Case 
Prj  =  Power  Dissipation 

(Subscripts  A  and  K  refer  to  anode  and  cathode  sides,  respec- 
tively.) Values  for  thermal  resistance  components  are: 
ReL  =  100°C/W/in  typically  and  120°C/W/in  maximum 
R9J  =  36°C/W  typically  and  46°C/W  maximum. 
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1N5817,  1N5818,  1N5819,  MBR115P,  MBR120P,  MBR130P,  MBR140P 

FIGURE  8  -  TYPICAL  FORWARD  VOLTAGE 
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FIGURE  9  -  MAXIMUM  NON-REPETITIVE  SURGE  CURRENT 
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m  ye 
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d  at 

Rated  Load  Conditions 

I  I    I   I  I 

5.0  7.0  10  20 
NUMBER  OF  CYCLES 


0.1       0.2      0.3      0.4      0.5      0.6      0.7      OB      0.9  1.C 
»F,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


8.0      1  2       16       20       24  28 
VB,  REVERSE  VOLTAGE  (VOLTS) 


FIGURE  11  -  TYPICAL  CAPACITANCE 


_  100 

<  50 
< 

2  30 
20 


^  ... 

s 

K 

TO 

i  fivtion  i  i or- 1  iur  ~ 

\ 

1N5818/MBF 

130P 

1 

Tj 

[ 

-25°C 

f  = 

.0  1 

H2 

0.4     0.6  0.8  1.0  2.0  4.0     6.0  B.O  10 

VR,  REVERSE  VOLTAGE  (VOLTS) 


NOTE  4  -  HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of 
majority  carrier  conduction,  it  is  not  subject  to  jucntion  diode 
forward  and  reverse  recovery  transients  due  to  minority  carrier 
injection  and  stored  charge.  Satisfactory  circuit  analysis  work 
may  be  performed  by  using  a  model  consisting  of  an  ideal  diode  in 
parallel  with  a  variable  capacitance.  (See  Figure  1 1 .) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss:  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capactiance,  which  lowers  the  dc  output  voltage. 


(For  50  V  and  60  V,  see  MBR150,  160  Data  Sheet) 


3-49 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


1N5820 

MBR320P 

MRR330P 

1N5822 

MBR340P 

AXIAL  LEAD  RECTIFIERS 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to-silicon 
power  diode.  State-of-the-art  geometry  features  epitaxial  construction  with 
oxide  passivation  and  metal  overlap  contact.  Ideally  suited  for  use  as  rectifiers 
in  low-voltage,  high-frequency  inverters,  free  wheeling  diodes,  and  polarity 
protection  diodes. 

•  Extremely  Low  vp  •  Low  Stored  Charge,  Majority 

•  Low  Power  Loss/High  Efficiency  Carrier  Conduction 


Designer's  Data  for  Worst-Case  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the  informa- 
tion presented.  Limit  curves— representing  boundaries  on  device  characteristics— are  given 
to  facilitate  worst -case  design. 


•MAXIMUM  RATINGS 


Rating 

Symbol 

1N5820 
MBR320P 

1N5821 
MBR330P 

1N5822 
MBR340P 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

vrwm 
vr 

20 

30 

40 

V 

Non-Repetitive  Peak  Reverse  Voltage 

VRSM 

24 

36 

48 

V 

RMS  Reverse  Voltage 

VR(RMS) 

14 

21 

28 

V 

Average  Rectified  Forward  Current  (2) 
VR(equivl<0.2VR(dc|.TL-95°C 
<Rf)JA  •  28°C/W,P.C.  Board 
Mounting,  see  Note  2) 

to 

_                    3.0   — 

A 

Ambient  Temperature 
Rated  VR(dc|.PF(Av)-0 
ReJA  -  28°C/W 

TA 

90 

85 

80 

°C 

Non-Repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  condi- 
tions, half  wave,  single  phase  60  Hz, 
TL  •  75°C) 

Ifsm 

 80  (for  one  cycle!  ^> 

A 

Operating  and  Storage  Junction 
Voltage  applied) 

Tj.  Tstg 

-65  to  +  12 

°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 

Tj(pk) 

-m  150   — 

°C 

•THERMAL  CHARACTERISTICS  {Note  21 

Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient 

R9JA 

28 

°C/W 

"ELECTRICAL  CHARACTERISTICS  (TL  -  25°C  unless  otherwise  noted)(2) 

Characteristic 

Symbol 

1N5820 

1N5821 

1N5822 

MBR---P 

Unit 

Maximum  Instantaneous 
Forward  Voltage  (1 ) 
(ip  =  1 .0  Amp) 
(ip  -  3.0  Amp) 
(ip  "  9.4  Amp) 

»F 

0.370 
0.475 
0.850 

0.380 
0.500 
0.900 

0.390 
0.525 
0.950 

0.400 
0.550 
0.950 

V 

Maximum  Instantaneous 
Reverse  Current  @  Rated 
dc  Voltage  (11 
TL  - 25°C 
TL  - 100°C 

'R 

2.0 
20 

2.0 
20 

2.0 
20 

2.0 
20 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  ms.  Duty  Cvcle  -  2.0%. 

(2)  Lead  Temperature  reference  is  cathode  lead  1/32"  from  case. 
•Indicates  JEDEC  Registered  Data  for  1  N5820-22. 

SCHOTTKY  BARRIER 
RECTIFIERS 

3.0  AMPERES 
20,  30,  40  VOLTS 


an 
I 


STYLE  1: 
PIN  1.  CATHODE 
2  ANODE 


NOTES: 

1.  DIMENSIONING  &  T0LERANCING  PER 
ANSI  ¥14.5,  1982 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIN 

ETERS  INCHES 

MAX 

MIN 

MAX 

A 

9.39 

0.370 

6.35 

0.250 

D 

1  22 

1  32 

0.048 

0.052 

K 

25.40 

1.000 

CASE  267-02 
PLASTIC 


MECHANICAL  CHARACTERISTICS 

CASE   Transfer  molded  plastic 

FINISH  All  external  surfaces 

corrosion-resistant  and  the  terminal 
leads  are  readily  solderable 

POLARITY  Cathode  indicated  by 

polarity  band 

MOUNTING  POSITIONS  Any 

SOLDERING  220°C  1/16"  from  case 

for  ten  seconds 
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1N5820,  1N5821,  1N5822,  MBR320P,  MBR330P,  MBR340P 


NOTE  1 

Reverse  power  dissipation  and  the  possibility  of  thermal 
runaway  must  be  considered  when  operating  this  rectifier  at 
reverse  voltages  above  0.1  Vrwm.  Proper  derating  may  be  accom- 
plished by  use  of  equation  (1 ). 

TAtmax)  =Tj(max)  -ReJApF<AV)  -*eJApR(AV}  <1> 
where    TA(maxl  ■  Maximum  allowable  ambient  temperature 
TJ(max)  =  Maximum  allowable  junction  temperature 

(125°C  or  the  temperature  at  which  thermal 
runaway  occurs,  whichever  is  lowest) 
PF(AV)  =  Average  forward  power  dissipation 
PR(AV)  =  Average  reverse  power  dissipation 
FtfJJA  =  Junction-to-ambient  thermal  resistance 
Figures  1 ,  2,  and  3  permit  easier  use  of  equation  (1 )  by  taking 
reverse  power  dissipation  and  thermal  runaway  into  consideration. 
The  figures  solve  for  a  reference  temperature  as  determined  by 
equation  (21. 

TR  =  Tj(max)  -  RejApR(AV)  (2) 
Substituting  equation  (2)  into  equation  (1 )  yields: 

TA(max)  =  Tr  -  R<jjapF<AV)  <3) 
Inspection  of  equations  (2)  and  (3 )  reveals  that  Tr  is  the 
ambient  temperature  at  which  thermal  runaway  occurs  or  where 
Tj  =  125°C,  when  forward  power  is  zero.  The  transition  from  one 
boundary  condition  to  the  other  is  evident  on  the  curves  of 
Figures  1,  2,  and  3  as  a  difference  in  the  rate  of  change  of  the 


DETERMINING  MAXIMUM  RATINGS 

slope  in  the  vicinity  of  1 1  5°C.  The  data  of  Figures  1 ,  2,  and  3  is 
based  upon  dc  conditions.  For  use  in  common  rectifier  circuits. 
Table  1  indicates  suggested  factors  for  an  equivalent  dc  voltage 
to  use  for  conservative  design,  that  is: 

vR(equiv)  ■  V(FM)  *  F  ,4) 
The  factor  F  is  derived  by  considering  the  properties  of  the  various 
rectifier  circuits  and  the  reverse  characteristics  of  Schottky  diodes. 

EXAMPLE:  Find  TA(max}  for  1 N5821  operated  in  a  12-volt 
dc  supply  using  a  bridge  circuit  with  capacitive  filter  such  that 
■DC  -  2.0  A  llp(AV)  "  1-0  A),  l(FM)"(AV>  =  10.  lnPut  Voltage 
=  10V<rms,,RejA=40oC/W. 

Step  1 .  Find  VR(equjv).  Read  F  =  0.65  from  Table  1 , 

•'•VR(equiv)  =  (1.41)  (101(0.65)  =9.2  V. 
Step  2.  Find  Tr  from  Figure  2.  Read  Tr  =  108°C 
@  VR  =  9.2  V  and  RejA  =  40°C/W. 
Step  3.  Find  Pp(AV)  from  Figure  6.  "Read  Pf(AV)  =  0  85  w 
@  JJL!Y!I  =  10and  lF(AV)  =  1 .0  A. 

Step  4.  Find  TA(max)  from  equation  (3). 

TA(max)  =  108  -  (0.85)  (40)  =  74°C. 
**Values  given  are  for  the  1  N5821 .  Power  is  slightly  lower  for  the 
1N5820  because  of  its  lower  forward  voltage,  and  higher  for  the 
1M5822.  Variations  will  be  similar  for  the  MBR-prefix  devices, 
using  Pp(AV)  ^ronn  Figure  7. 


TABLE  1  -  VALUES  FOR  FACTOR  F 


Circuit 

Full  Wave. 

Full  Wave. 

Half  Wave 

Bridge 

Center  Tapped*  t 

Load 

Resistive 

Capacitive* 

Resistive 

Capacitive 

Resistive 

Capacitive 

Stne  Wave 

0.5 

1.3 

0.5 

0.65 

1.0 

1.3 

Square  Wave 

0.75 

1.5 

0.75 

0.75 

1.5 

1  S 

•Note  that  Vr(pk)  «  2.0  Vin(PKI 
MAXIMUM  REFERENCE  TEMPERATURE 
1N5820/MBR320P 


TUse  line  to  center  tap  voltage  for  V|n. 

FIGURE  2  -  MAXIMUM  REFERENCE  TEMPERATURE 


1N5821/MBR330P 


4.0      5.0  7.0  10 

Vr.  REVERSE  VOLTAGE  IV0LTSI 
FIGURE  3  -  MAXIMUM  REFERENCE  TEMPERATURE 
1N5822/MBR340P 


3  0       4  0     5.0         7.0  10  15         20  31 

Vr.  REVERSE  VOLTAGE  IV0LTSI 

FIGURE  4  -  STEADY  STATE  THERMAL  RESISTANCE 


7.0  10  15  20 

VR,  REVERSE  VOLTAGE  (VOLTS) 


3/8  4/8  5/8  6/8  7/8 
L.  LEAD  LENGTH  {INCHES! 


3-51 


0.3 

0.2  - 


0  05 
0  03 

0  02 


-J  tp  1—  PEAK  POWER.  Ppk,  is  ptsk  of  an 

—       '   ' —  TIME  equivalent  square  power  pulse 

h'H 

ATjL=  Ppk  -  Hbjl  ID  »(l  -  D)  -  rill  ♦  Ipl  *  rllpl  -  r<tl)] 
"  where 

-  ATjl  =  ,ne  increase  in  junction  temperature  above  the 
'-  lead  temperature. 

-  r(t)  a  normalized  value  ol  transient  thermal  resistance 

-  at  time,  t,  i.e.: 
rdl  +  tp)  ■  normalized  value  ot 
transient  thermal  resistance 

_at  time  t)  t  tp.etc. 


The  temperature  ol  the  lead  should  he  measured  _ 
using  a  thermocouple  placed  on  the  lead  as  close  as 
passible  to  the  lie  point.  The  thermal  mass  con-  z 
nected  to  the  tie  pomt  is  normally  large  enough  " 
so  that  it  will  not  significantly  respond  to  heat  - 
surges  generated  in  the  diode  as  a  result  ol  pulsed  ~ 
operation  once  steady-state  condil ions  are  achieved. 
Using  the  measured  value  uf  Tl.  the  junction  tern-  ~ 
perature  may  be  determined  by 
Tj  -  Tl  *  -iTjL 
J_l  I     I  I 


50        100  200 
t.  TIME  Ims) 
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1.0  k 
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20  k 


FIGURE  6 


FORWARD  POWER  DISSIPATION 
1N5820-22 


NOTE  3  -  APPROXIMATE  THERMAL  CIRCUIT  MODEL 


0.1  0.2     0.3        0.5    0.7    1.0  2  0     3.0       5.0    7.0  10 

IF(AV).  AVERAGE  FORWARD  CURRENT  IAMPI 


FIGURE  7  -  FORWARD  POWER  DISSIPATION 
MBR320P-340P 


11  0.2     0.3       0.5   0.7    1.0  2.0     3.0       5.0   7.0  10 

IF(AV1.  AVERAGE  FORWARD  CURRENT  (AMP) 

NOTE  2  -  MOUNTING  DATA 


Data  shown  for  thermal  resistance  junction-to-ambient  (RgJA) 
for  the  mountings  shown  is  to  be  used  as  typical  guideline  values 
for  preliminary  engineering,  or  in  case  the  tie  point  temperature 
cannot  be  measured. 

TYPICAL  VALUES  FOR  ReJA  IN  STILL  AIR 


Mounting 
Method 

Lead  Length.  L  (in) 

1/8 

1/4 

1/2 

3/4 

l 

50 

51 

53 

55 

2 

SB 

59 

61 

63 

°c/w 

3 

._    ...  28 

°c/w 

R0S(A)  tR0UAl 
^TA(A) 

TL(A)    TC(A)  TJ 


Use  of  the  above  model  permits  junction  to  lead  thermal 
resistance  for  any  mounting  configuration  to  be  found.  For  a  given 
total  lead  length,  lowest  values  occur  when  one  side  of  the  rectifier 
is  brought  as  close  as  possible  to  the  heat  sink.  Terms  in  the  model 
signify: 

T*a  =  Ambient  Temperature  Jq  =  Case  Temperature 

T[_  =  Lead  Temperature  Tj  =  Junction  Temperature 

Reg  =  Thermal  Resistance,  Heat  Sink  to  Ambient 
R^L  =  Thermal  Resistance,  Lead  to  Heat  Sink 
Rftj  =  Thermal  Resistance,  Junction  to  Case 
P(3  =  Total  Power  Dissipation  =  Pp  +  Ppj 
Pp  =  Forward  Power  Dissipation 
Pp  =  Reverse  Power  Dissipation 

(Subscripts  (A)  and  (Kt  refer  to  anode  and  cathode  sides,  respec- 
tively.) Values  for  thermal  resistance  components  are: 
R0L=  42°C/W/in  typically  and  48°C/W/in  maximum 
RflJ  =  10°C/W  typically  and  16°C/W  maximum 
The  maximum  lead  temperature  may  be  found  as  follows: 

TL  =  Tj(max)  -  ATJL 
where  ATjj_  ^  R#JL  '  PD 


Mounting  Method  1 

P.C.  Board  where 
available  copper  surface 
is  small. 


Mounting  Method  2 

Vector  Push-In 
Terminals  T  28 


Mounting  Method  3 

P.C.  Board  with 
with  2-1/2"  X  2-1/2" 
copper  surface. 


Board  Ground  Plane 
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1N5820,  1N5821,  1N5822,  MBR320P,  MBR330P,  MBR340P 


FIGURE  8  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  9  -  MAXIMUM  NON-REPETITIVE  SURGE  CURRENT 

100 


0    0.1    0.2   0.3   0.4    0.5    0.6   0.7   0.8    0.9    1.0    1.1    U    1.3  1.4 
«F,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


FIGURE  11  -  TYPICAL  CAPACITANCE 
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FIGURE  10  -  TYPICAL  REVERSE  CURRENT 


4.0      8.0       12       16       20       24       28  32 
Vr,  REVERSE  VOLTAGE  (VOLTS) 


NOTE  4  -  HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of 
majority  carrier  conduction,  it  is  not  sjbject  to  junction  diode 
forward  and  reverse  recovery  transients  due  to  minority  carrier 
injection  and  stored  charge.  Satisfactory  circuit  analysis  work 
may  be  performed  by  using  a  model  consisting  of  an  ideal  diode 
in  parallel  with  a  variable  capacitance.  (See  Figure  1 1 .} 
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VR.  REVERSE  VOLTAGE  (VOLTSI 
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1N5823,  1N5824 

1N5825 
MBR5825,H,H1 


Designers  Data,  Sheet 


HOT  CARRIER  POWER  RECTIFIERS 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal- 
to-silicon  power  diode.  State-of-the-art  geometry  features  epitaxial 
construction  with  oxide  passivation  and  metal  overlap  contact. 
Ideally  suited  for  use  as  rectifiers  in  low-voltage,  high-frequency 
inverters,  free-wheeling  diodes,  and  polarity-protection  diodes. 

•  Extremely  Low  vp  •  "H"  &  "HI"  Version  Available 

•  Low  Stored  Charge,  Majority  Similar  to  TX 

Carrier  Conduction  Processing 

•  Low  Power  Loss/  High  Efficiency 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from 
the  information  presented.  Limit  curves  —  representing  boundaries  on 
device  characteristics  —  are  given  to  facilitate  "worst  case"  design. 


"MAXIMUM  RATINGS 


Bating 

Symbol 

1N5823 

1NS824 

1N6825 
MBR5825H.  H1 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

20 

30 

40 

Volts 

Non-Repetitive  Peak  Reverse  Voltage 

vrsm 

24 

36 

48 

Volts 

RMS  Reverse  Voltage 

Vrirms) 

14 

21 

28 

Volts 

Average  Rectified  Forward  Current 
vR(equiv)  S0.2VR  (dc).  Tc  =  75°C 
vR(equiv)  <0.2VR  |dc|,  TL  s  80°C 
RejA  =  25-C/W.  P  C.  Board 
Mounting,  See  Note  3} 

to 

-a                                     15   — 

Amp 

—                                  5.0  — 

Ambient  Temperature 
Rated  VR  (dc).  PF(AV)  =  0 
R9JA=  25°C/W 

TA 

65 

60 

55 

°C 

Non-Repetitive' Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions, 
halfwave.  single  phase  60  Hz) 

Ifsm 

Amp 

-m  600  (for  1  cycle)   »- 

Operating  and  Storage  Junction  Temperature  Range 
(Reverse  Voltage  applied) 

TJ.  Tstg 

 65  to +125   — 

°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 

TJ(pk) 

—                               150   ■>- 

°C 

•THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R«jc 

3.0 

°C/W 

•ELECTRICAL  CHARACTERISTICS  <TC  =  25°C  unless  otherwise  noted) 

Characteristic 

Symbol 

1NS823 

1NS824 

1N582S 
MBR5825H.  H1 

Unit 

Maximum  Instantaneous  Forward  Voltage  (1) 
(ip  =  3.0Amp) 
(ip  =  5.0  Amp) 
(ip  =  1  5.7  Amp) 

Of 

0.330 
0.360 
0.470 

0.340 
0.370 
0.490 

0.350 
0.380 
0.520 

Volts 

Maximum  Instantaneous  Reverse  Current 
@  rated  dc  Voltage 
TC  =  25°C 
TC=  100°C 

'R 

10 
100 

10 
125 

10 
150 

mA 

(1 )  Pulse  Test:  Pulse  Width  =  300  Ms,  Duty  Cycle  =  2.0%    'Indicates  JEDEC  Registered  Data  for  1  N5823-1 N5825 


SCHOTTKY  BARRIER 
RECTIFIERS 

5  AMPERE 
20.  30.  40  VOLTS 
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1N5823,  1N5824,  1N5825,  MBR5825H,  H1 


NOTE  1:   DETERMINING  MAXIMUM  RATINGS 


Reverse  power  dissipation  and  the  possibility  of  thermal  runaway 
must  be  considered  when  operating  this  rectifier  at  reverse  voltages 
above  0.1  VrwM-  Proper  derating  may  be  accomplished  by  use 
of  equation  II): 

TA(max)  =  Tjimaxt  -  ReJA  Pf(AV)  ~  R6JAPR(AV)  Ifl 
where 

TA(max)  =  Maximum  allowable  ambient  temperature 
"Tj(max)  =  Maximumallowablejunctiontemperature 
(125°Cor  the  temperature  at  which  ther- 
mal runaway  occurs,  whichever  is  lowest). 
Pf|AV)  =  Average  forward  power  dissipation 
PR(AV)  =  Average  reverse  power  dissipation 
Rfj JA  =  Junction-to-ambient  thermal  resistance 
Figures  1,  2  and  3  permit  easier  use  of  equation  ( 1 )  by  taking 
reverse  power  dissipation  and  thermal  runaway  into  consideration. 
The  figures  solve  for  a  reference  temperature  as  determined  by 
equation  (2): 

TR  =  TJ<max)  "  R0JApR<AV)  l2> 
Substituting  equation  (2)  into  equation  (1)  yields: 
TA(max)  =  Tr  -  R0jApF(AV)  <3' 
Inspection  of  equations  (2)  and  (3)  reveals  that  TR  is  the  ambient 
temperature  at  which  thermal  runaway  occurs  or  where  Tj  =  125°C, 
when  forward  power  is  zero.  The  transition  from  one  boundary 
condition  to  the  other  is  evident  on  the  curves  of  Figures  1,  2  and 


3  as  a  difference  in  the  rate  of  change  of  the  slope  in  the  vicinity 
of  1 15°C.  The  data  of  Figures  1.  2  and  3  is  based  upon  dc  condi- 
tions. For  use  in  common  rectifier  circuits.  Table  I  indicates  sug- 
gested factors  for  an  equivalent  dc  voltage  to  use  for  conservative 
design;  i.e.: 

VR(equiv)  =  vIN(PK)*F  <4> 
The  Factor  F  is  derived  by  considering  the  properties  of  the  various 
rectifier  circuits  and  the  reverse  characteristics  of  Schottky  diodes. 

Example:     Find  T^lmax)  for  1N5825  operated  in  a  12-Volt  dc 
supply  using  a  bridge  circuit  with  capacitive  filter  such  that  \qq  = 
10  A  (If(AV)  =  5  A),  l(PK)/'(AV)  -  10,  Input  Voltage  =  10 
V(rms),  R9JA  =  10°C/W 

Step  1 :     Find  VR(equjv).  Read  F  =  0.65  from  Table  I  .'. 

VR(equiv)  =  (1.41)1101(0.65)  =  9.2  V 
Step  2:      Find  TR  from  Figure  3.  Read  TR  =  113°C  @  VR  = 

9.2V&  R0ja=  10°C/W. 
Step  3:      Find  Pf(AV)  trom  Figure  4.  "Read  Pf(AV)  =  5-5  W 
l(PK) 

@  ^— =  10  &  IpfAV)  =  5  A 
"(AVI 

Step  4:     Find  T^{max)  from  equation  (3).  TA(max)  =  113-110) 
(5.5)=  58°C. 

**  Value  given  are  for  the  1  N5825.  Power  is  slightly  lower  for  the 
other  units  because  of  their  lower  forward  voltage. 


TABLE  I  -  VALUES  FOR  FACTOR  F 


Circuit 

Half  Wave 

Full  Wave,  Bridge 

Full  Wave. 
Center  Tapped  •* 

Load 

Resistive 

Capacitive* 

Resistive 

Capacitive 

Resistive 

Capacitive 

Sine  Wave 

0.5 

1.3 

0.5 

0.65 

1.0 

1.3 

Square  Wave 

0.75 

1.5 

0.75 

0.75 

1.5 

15 

•Note  that  VR(PK|«2  Vin|PK) 


t  Use  line  to  center  tap  voltage  for  Vjn. 


FIGURE  1  -  MAXIMUM  REFERENCE  TEMPERATURE  -  1N5823       FIGURE  2  -  MAXIMUM  REFERENCE  TEMPERATURE  -  1N5824 


3  0        4  0      5.0  7.0  10  15 

VR,  REVERSE  VOLTAGE  (VOLTS) 

FIGURE  3  -  MAXIMUM  REFERENCE  TEMPERATURE 
1 N5B25  AND  MBR5825H ,  H 1 


4.0     5.0  7.0  10  15  20 

Vr,  reverse  voltage  ivdltsi 


FIGURE  4  -  FORWARD  POWER  DISSIPATION 


7.0  10  15  20 

'R,  reverse  VOLTAGE  (VOLTS) 


0.2    0.3       0.5   0.7    1.0  2.0     3.0       5.0   7.0     10  20 

IF(AV),  AVERAGE  FORWARD  CURRENT 
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1N5823,  1N5824,  1N5825,  MBR5825H,  H1 
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THERMAL  CHARACTERISTICS 
FIGURE  5  -  THERMAL  RESPONSE 


rJoT 

—i    i  1  Ltime 


DUTY  CYCLE.  D  =  tp/t| 
PEAK  POWER,  Ppk,  is  peak  ol  a 
equivalent  square  power  pulse 


■  ^TjC  '  Ppk  ■  R»JC  ID  *  (1  -  01  •  *,  ttp)*  r(tp)-r(nll 
"  where 

_    Tjc  :  lire  increase  in  junction  temperatute  above  the  case  temperature 
.  rlt)  =  normalijed  value  ol  transient  thermal  resistance  at  time.  t.  trom  Figure  5,  i.e. 
rill  +  Ip)  :  normalized  value  of  transient  thermal  resistance  al  t.me.  t]  ♦  tp 


100  200 
t.  TIME  Ims) 


500 


1.0  k 


2.0  k 


5.0  k 


10  k 


20  k 


NOTE  2  -  FINDING  JUNCTION  TEMPERATURE 


NOTE  3  -  MOUNTING  DATA 


DUTY  CYCLE,  0  ■  l0  l| 
PEAK  POWER.  Ppk.  is  peak  of  a 
equivalent  square  power  pulse 


To  determine  man  mum  junction  temperature  ol  the  diode  in  a  given  situation, 
trie  following  procedure  is  recommended 

The  temperature  ol  [he  case  should  be  measured  using  a  thermocouple  placed 
on  ihe  ca«  al  Ihe  lemperaiu'e  reference  pom!  (we  Note  3)  The  thermal  man 
connected  to  the  case  •*  normally  Urge  enough  so  thai  it  mill  nol  nqnihcanliy 
respond  to  heat  surges  generated  m  the  diode  as  a  result  ol  pulsed  operation  once 
steady  state  conditions  are  achieved  Using  [he  measured  value  ol  the  luncnon 
temper ature  may  be  determined  by 

Tj-Tc-  Tjc 

where  Tj£  is  the  increase  m  |unclron  temperature  above  the  case  temper .llure 
II  may  be  deiermmed  by 

-  TjC  -  Ppk   B9jC  ID  •  (1  -  O)  -  rlij  *  (pi  *  *tlpl  f[l|ll 

rill  =  normalized  value  ol  nanireni  ihermal  resistance  al  lime  t.  Irom  Figure 

5  i.t 

i  It)  *  Ipl  =  normalized  value  ot  transient  ihermal  resistance  al  lime  h*  tp 


Data  shown  for  thermal  resistance  junction-to  ambient 
tR6JA)  for  the  mountings  shown  is  to  be  used  as  typical 
guideline  values  for  preliminary  engineering. 

TYPICAL  VALUES  FOR  R^ja  IN  STILL  AIR 


MOUNTING 
METHOD 

LEAD  LENGTH,  L  (IN) 

R0JA 

1/4 

1 

1 

2 

65 

70 

3 

25 

°C  ;W 

MOUNTING  METHOD  1 
MOUNTING  METHOD  2 


MOUNTING  METHOD  3 

P.  C.  Board  with 
2  1/2"  x  2  1/2"  copper  surface 


Vector  pin  mounting 


Board  Ground 
Plane 


FIGURE  6  -  APPROXIMATE  THERMAL  CIRCUIT  MODEL 


R0LA 
R0SA       40°C/W/I  N 
— W»  1 — vw  


RejA 

25°C/W 
 W« — 


R0CA 
70°C/W 
 VW  


Rf3CL 
0.5°C/W 


R0LK 
40°C/W/IN 


R0SK 


Use  of  the  above  model  permits  calculation  of  average  TEMPERATURES 
junction  temperature  for  any  mounting  situation.  Lowest 
values  of  thermal  resistance  will  occur  when  the  cathode 
lead  is  brought  as  close  as  possible  to  a  heat  dissipator;  as 
heat  conduction  through  the  anode  lead  is  small.  Terms 
in  the  model  are  defined  as  follows: 
•Case  temperature  reference 
is  at  cathode  end. 


T  A 

Ambient 

TAA 

Anode  Heat  Sink  Ambient 

TAK 

Cathode  Heat  Sink  Ambient 

"■"la 

Anode  Lead 

tLk 

Cathode  Lead 

Tj 

Junction 

THERMAL  RESISTANCES 

R6CA  =  Ca*e  to  Ambient 

R6SA  =  Anode  Lead  Heat  Sink  to  Ambient 

R0SK  =  Cathode  Lead  Heat  Sink  to  Ambient 

Rjj  LA  =  Anode  Lead 

R0  LK  =  Cathode  Lead 

RfJCL  =  Case  to  Cathode  Lead 

Rt?JC  ~  Junction  to  Case 

R0JA  =  Junction  to  Anode  Lead  (S  bend) 
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1N5823,  1N5824,  1N5825,  MBR5825H,  H1 


FIGURE  7  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  8  -  MAXIMUM  SURGE  CAPABILITY 


TC 

=  25° 

C 

-  10 

"C  - 

i 

it 

ft 

i 

i 

f 

i 

0  2  0  4  0  6  0  8  1  0  1  2 

»F  INSTANTANEOUS  FORWARD  VOLTAGE  IVOLTSI 


1000 
I  700 
£  500 


i  i  IT,  i  i  1  1 — t- 

-  Prior  to  surge,  the  rectifier  is  operated  such 

-  thai  Tj  =  100°C;  Vrrm  ™av  be  applied  be 
.  iween  each  cycle  of  sti 

f  =  60  H. 


5.0  10  20 

NUMBER  OF  CYCLES 


FIGURE  9  -  TYPICAL  REVERSE  CURRENT 


1N5823  -  20  V 

 1N5824  -  3UV 

 1N5825  -  in  V 

MBR5825H.  HI  -  40  V 


4  0      8  0       12       16       20       24       28       32       36  40 
Vr,  REVERSE  VOLTAGE  (VOLTS) 


FIGURE  10  -  CAPACITANCE 


0.04  0.06  0.1       0.2      0.4  0.6    1.0      2.0      4.0   6.0    10       20  40 
Vr,  REVERSE  VOLTAGE  (VOLTS) 


NOTE  4  -  HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  performed 
by  using  a  model  consisting  of  an  ideal  diode  in  parallel  with  a 
variable  capacitance.  (See  Figure  10). 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flow  through  the 
diode  capacitance,  which  lowers  the  dc  output  voltage. 


NOTE  5  —  HI-REL  PROGRAM  OPTIONS 


PRODUCTION  PROCESS: 

1 .  Raw  Material 

2.  Factory  Processing 


INSPECTION  LOT  FORMATION 
AFTER  FINAL  ASSEMBLY 
OPERATION  (SEALING) 


100%  PROCESS  CONDITIONING 

1.  High  Temperature  Storage 

2.  Temperature  Cycling 

3.  Constant  Acceleration 

4.  Hermetic  Seal  (Fine  and  Gross) 


The  1  N5825  is  also  available  with  two  levels  of  extra  testing 
similar  to  "TX"  screening  and  including  Group  A  and  B  inspection 
programs.  Both  the  MBR5825H  and  MBR5825H1  go  through 
1 00%  screening  consisting  of  high  temperature  storage,  temper- 
ature cycling,  constant  acceleration  and  hermetic  seal  testing 
prior  to  a  sample  being  submitted  to  Group  A  and  B  inspection. 
After  completion  of  Group  B  inspection,  the  MBR5825H  is  avail- 
able without  additional  screening.  MBR5825H1  devices  are 
further  processed  through  a  high  temperature  reverse  bias 
(HTRB)  and  forward  burn-in.  Consult  factory  for  details 


MBR5825H  HOLDING  AREA: 
100%  Group  A  Test 


PREPARATION 
FOR 
DELIVERY 


INSPECTION  TESTS 
TO  VERIFY  LTPD: 

Group  A 

Group  B 
(Sample  Tests) 


REVIEW  OF 
GROUPS  A  &  B  DATA 
FOR  ACCEPT  OR  REJECT 


Accept 
Data 


Accept 
Data 


100%  POWER  CONDITIONING 
.  E  lectrical  Test 
.  HTRB  (160  Hrs  Min) 

Electrical  Test  (PDA  =  10) 
.  DC  Forward  Burn-In  (24  Hrs  Min) 
.'Electrical  Test  (PDA  =  10) 


MBR5S25H1 
HOLDING  AREA: 
100%  Group  A  Test 


PREPARATION 
FOR 
DELIVERY 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed  construction. 

FINISH:  All  external  surfaces  corrosion-resistant  and  the  terminal  leads  are  readily  solderable. 
WEIGHT:  2.4  grams  {approximately) 
POLARITY:  Cathode  to  case. 
MOUNTING  POSITONS:  Any 


*-A-^ 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

11.43 

0.460 

B 

8.89 

0.350 

C 

7.62 

0.300 

D 

1.17 

142 

0.046 

0.056 

K 

24.89 

0  980 

CK1 
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Designers  Data  Sheet 


HOT  CARRIER  POWER  RECTIFIER 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to-silicon  power 
diode.  State  of  the  art  geometry  features  epitaxial  construction  with  oxide  passiva- 
tion and  metal  overlap  contact.  Ideally  suited  for  use  as  rectifiers  in  low-voltage, 
high-frequency  inverters,  free  wheeling  diodes,  and  polarity  protection  diodes. 

•  Extremely  Low  vp  •    Low  Power  Loss/High  Efficiency 

•  Low  Stored  Charge,  Majority  •    High  Surge  Capacity 

Carrier  Conduction 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheers  permit  the  design  of  most  circuits  entirely  from 
the  information  presented.  Limit  curves  -  representing  boundaries  on  device  char- 
acteristics -  are  given  to  facilitate  "worst  case"  design. 


*  MAX  I  MUM  RATINGS 


Rating 

Symbol 

1N5826 

1N5827 

1N5828 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 

Vr 

20 

30 

40 

Volts 

Non-Repetitive  Peak  Reverse  Voltage 

VrsM 

24 

36 

48 

Volts 

Average  Rectified  Forward  Current 
VR|equ,v)£0.2  VR(dc|.Tc  =  850C 

to 

«■  15  •» 

Amp 

Ambient  Temperature 

Rated  VR(d(:l,  PF(AV)  =  0. 
ReJA  =  5.0°C/W 

95 

90 

85 

°C 

Non-Repetitive  Peak  Surge  Current 
(surge  applied  at  rated  load  conditions, 
halfwave.  single  phase,  GO  Hz) 

'fsm 

—  .     500  (for  1  cycle)  »- 

Amp 

Operating  and  Storage  Junction 
Temperature  Range  (Reverse 
voltage  applied) 

TJ.Tstg 

-«  65  to  +125   »- 

°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 

TJ(pk) 

-«  ,  150   — 

°C 

•THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

RflJC 

2.5 

°C/W 

•ELECTRICAL  CHARACTERISTICS  (Tc  -  25°C  unless  otherwise  noted.) 


Characteristic 

Symbol 

1N5826 

1N5827 

1N5828 

Unit 

Maximum  Instantaneous  Forward 
Voltage  111 
(ip  ■  8.0  Amp) 
(ip  -  15  Amp) 
tip  =  47.1  Amp) 

VF 

0.380 
0.440 
0.670 

0.400 
0.470 
0.770 

0.420 
0.500 
0.870 

Volts 

Maximum  Instantaneous  Reverse 
Current  @  rated  dc  Voltage  (1) 
TC  "  100°C 

'R 

10 

75 

10 

75 

10 
75 

mA 

•Indicates  JE DEC  Registered  Data. 

(1)  Pulse  Test:  Pulse  Width  -  300  /is.  Duty  Cycle  =  2.0%. 


1N5826 
1N5827 
1N5828 


SCHOTTKY 
BARRIER 
RECTIFIERS 

15  AMPERE 
20,30,40  VOLTS 


STYLE  2: 
TERM!  AN00E 
2  CATHODE 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH 
REFERENCED  DO-4  OUTLINE  SHALL  APPLY 

2.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 
Y14.5M.  1982. 

3.  CONTROLLING  DIMENSION.  INCH. 


DIM 

MHJJMETERS 

INCHES 

MAX 

MAX 

A 

1282 

i)  50; 

e 

10.77 

11.09 

0.424 

0.437 

c 

10.28 

0.405 

D 

6.35 

0.250 

E 

1.53 

0.060 

F 

1.91 

4.44 

0.075  1  0  175 

J 

10.72 

11.50 

0.422 

0453 

K 

15.24 

20.32 

0.600 

0.800 

P 

414 

4.B0 

0.163 

0.189 

0 

1.53 

2.41 

0.060 

0  095 

R 

6.74 

10.76 

0  265 

0  424 

CASE  56-03 
DO-203AA 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion  resistant 
and  terminal  leads  are  readily  solderable. 

POLARITY:  Cathode  to  Case 
MOUNTING  POSITION:  Any 
STUD  TORQUE:  15  in.  lb.  max 
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1N5826,  1N5827,  1N5828 


Reverse  power  dissipation  and  the  possibility  of  thermal  runaway 
must  be  considered  when  operating  this  rectifier  at  reverse  voltages 
above  0.2  Vrwm-  Proper  derating  may  be  accomplished  by  use 
of  equation  (1): 

TA(max)  "  TJ|max)  -  RflJA  PF(AV)  -  *0JA  PR(AV)  <1) 


«  Maximum  allowable  ambient  temperature 


TAtmaxi 

Tj(max)  =  Maximum  allowablejunction  temperature  |125°C 
or  the  temperature  at  which  thermal  runaway 
occurs,  whichever  is  lowest). 
Pp(AV)  =  Average  forward  power  dissipation 
Pr(AV)  "  Average  reverse  power  dissipation 
R5JA  =  Junction-to-ambient  thermal  resistance 
Figures  1,  2  and  3  permit  easier  use  of  equation  (1)  by  taking 
reverse  power  dissipation  and  thermal  runaway  into  consideration. 
The  figures  solve  for  a  reference  temperature  as  determined  by 
equation  <2): 

Tr  =TJ(max)  -R0jA  PR(AV)  <2> 
Substituting  equation  (2)  into  equation  (1)  yields: 
TAtmsx)  "  Tr  -  RfljA  PF(AV)  <3> 
Inspection  of  equations  (2)  and  (3)  reveals  that  Tr  is  the  ambient 
temperature  at  which  thermal  runaway  occurs  or  where  Tj  =  125°C, 
when  forward  power  is  zero.  The  transition  from  one  boundary 
condition  to  the  other  is  evident  on  the  curves  of  Figures  1.  2  and 


NOTE  1:  DETERMINING  MAXIMUM  RATINGS 

3  as  a  difference  in  the  rate  of  change  of  the  slope  in  the  vicinity 
of  1 15°C.  The  data  of  Figures  1,  2  and  3  is  baaed  upon  dc  condi- 
tions. For  use  in  common  rectifier  circuits,  Table  I  indicates  sug- 
gested factors  for  an  equivalent  dc  voltage  to  use  for  conservative 
design;  i.e.: 

VR(equiv)  =  Vjn(PK)  xF  (4) 
The  Factor  F  is  derived  by  considering  the  properties  of  the  various 
rectifier  circuits  and  the  reverse  characteristics  of  Schottky  diodes. 


Example:  Find  TAjmax)  for  1N5828  operated  in  a  12-Volt  dc 
supply  using  a  bridge  circuit  with  capacitive  filter  such  that  I  DC  " 
10  A  Uf(AV)  =  5  A),  l(PK)/l(AV>  -  20,  Input  Voltage  -  10 
V(rms),  ReJA  =  5°C/W. 

Step  1:     Find  VR(eqUjv).  Read  F  -  0.65 from  Table  I  .'. 
vR(equiv)  =  (1.41H  10H0.65)  =9.18  V 
Find  Tr  from  Figure  3.  Read  Tr  =  121°C  @  VR  =  9.18 
&  RflJA  =  5°C/W 

Find  Pf(AV)  from  F'Qure  4."  Read  PF(AV)  55  10  w 
I  (pic) 

%wf  208l'F(AVI  =  5A 

Find  TA(max)  from  equation  (31  TA|m,x>  -  121(5)110) 
=  71°C 


Step  2: 
Step  3: 


Step  4: 


'  Value  given  are  for  the  1N5828.  Power  is  slightly  lower  for  the 
other  units  because  of  their  lower  forward  voltage. 


TABLE  I  -  VALUES  FOR  FACTOR  F 


Circuit 

Half  Wave 

Full  Wave.  Bridge 

Full  Wave. 
Center  Tapped  *  t 

Load 

Resistive 

Capacitive* 

Resistive 

Capacitive 

Resistive 

Capacitive 

Sine  Wave 

0.5 

1.3 

0.5 

0.65 

1.0 

1.3 

Square  Wave 

0.75 

1.5 

0.75 

0.75 

1.5 

1.5 

•Note  that  VR(PKI«2  Vin{PK) 
■  MAXIMUM  REFERENCE  TEMPERATURE  - 


"tUse  line  to  center  tap  voltage  for  Vjn. 
FIGURE  2  -  MAXIMUM  REFERENCE  TEMPERATURE  - 


3.0        4.0     5.0  7.0  10 

VR,  REVERSE  VOLTAGE  (VOLTS) 


3.0        4.0     S.O  7.0  10  15  20 

Vr.  REVERSE  VOLTAGE  (VOLTS) 


FIGURE  3  -  MAXIMUM  REFERENCE  TEMPERATURE  -  1N5828 


FIGURE  4  -  FORWARD  POWER  DISSIPATION 


7.0  10  15  20 

Vr,  REVERSE  VOLTAGE  (VOLTS) 


2.0        4.0        6.0        8.0         10         12         14  16 
IflAV).  AVERAGE  FORWARD  CURRENT  (AMP) 


■No  external  heat  sink. 


o  an 
o-OU 


1N5826,  1N5827,  1N5828 


FIGURE  5  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  6  -  MAXIMUM  SURGE  CAPABILITY 


IO00 
700 
500 


1 00 


I  I  1 1  111  1 — I— 

—  Prior  To  surge,  the  rectifier  is  operated  such  - 

—  that  Tj  ■  100°C;  Vrrm  may  be  applied  be-  - 

tween  each  cvcle  of  suroe 

f «  60  Hz 

— 

S.O  10 
NUMBER  OF  CYCLES 


FIGURE  7  -  CURRENT  DERATING 


SINE  WAVE 
RESISTIVE  LOAD  

I  I 
DC  CONTINUOUS 
IMsxt0C=23.«A) 


0.2         0.4  0.E  0.8  1.0  1.2 

»F.  INSTANTANEOUS  FORWARD  VOLTAGE  IVOLTSI 


85  95  105  115 

TC.  CASE  TEMPERATURE  [°CI 


FIGURE  8  -  THERMAL  RESPONSE 
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FIGURE  11  -  CAPACITANCE 


0.040.D6  0.1       0.2      0.4  0.6    1.0      2.0      4.0  6.0    10       20  40 
Vr,  REVERSE  VOLTAGE  (VOLTS) 


NOTE  2  -  HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  performed 
by  using  a  model  consisting  of  an  ideal  diode  in  parallel  with  a 
variable  capacitance.  (See  Figure  11). 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  ;o  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flow  through  the 
diode  capacitance,  which  lowers  the  dc  output  voltage. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designer's  Data  Sheet 

Hot  Carrier  Power  Rectifiers 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to-silicon  power 
diode.  State  of  the  art  geometry  features  epitaxial  construction  with  oxide  passiva- 
tion and  metal  overlap  contact.  Ideally  suited  for  use  as  rectifiers  in  low-voltage, 
high-frequency  inverters,  free  wheeling  diodes,  and  polarity  protection  diodes. 

•  Extremely  Low  vp  •  Low  Power  Loss/High 

•  Low  Stored  Charge,  Majority  Efficiency 

Carrier  Conduction  •  High  Surge  Capacity 

•  High  Reliability  Processing  Similar  to  JAN.JTX  Processing  Available  (See  Note  3) 

MAXIMUM  RATINGS 


Rating 

Symbol 

•1N5829 

•1N5830 

•1N5831 
MBR5831H.H1 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
vrwm 
Vr 

20 

30 

40 

Volts 

Nonrepetitive  Peak  Reverse  Voltage 

Vrsm 

24 

36 

48 

Volts 

Average  Rectified  Forward  Current 
VRIequivl  *  °-2  VR(dc), 
TC  =  85X 

!q 

25 

Amps 

Ambient  Temperature 
Rated  VR(dc),  PF(AV)  =  0, 
RftJA  =  3.5°C/W 

TA 

90 

85 

80 

°C 

Nonrepetitive  Peak  Surge  Current 
(surge  applied  at  rated  load 
conditions,  halfwave,  single 
phase,  60  Hz) 

Ifsm 

800  (for  1  cycle) 

Amps 

Operating  and  Storage  Junction 
Temperature  Range 
(Reverse  voltage  applied) 

TJ.  Tstg 

-65  to  +125 

°C 

Peak  Operating  Junction 
Temperature 
(Foward  Current  Applied) 

TJ(pk) 

150 

°C 

THERMAL  CHARACTERISTICS 


1 N5829 
1 N5830 
1N5831 
MBR5831H, 
H1 


25  AMPERE 
20,  30,  40  VOLTS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R&jc 

1.75 

°C/W 

ELECTRICAL  CHARACTERISTICS  (Tq  =  25°C  unless  otherwise  noted) 

Characteristic 

Symbol 

•1N5829 

•1N5830 

•1N5831 
MBR5831H,H1 

Unit 

Maximum  Instantaneous  Forward  VoltageCI 
(ip  =  10  Amps) 
(ip  =  25  Amps) 
(ip  =  78.5  Amps) 

VF 

0.360 
0.440 
0.720 

0.370 
0.460 
0.770 

0.380 
0.480 
0.820 

Volts 

Maximum  Instantaneous  Reverse  Current  @  Rated  dc 
Voltage!  1)  (Tc  =  100°C) 

>R 

20 
150 

20 
150 

20 
150 

mA 

'Indicates  JEDEC  Registered  Data. 
(1)  Pulse  Test:  Pulse  Width  =  300  fis.  Duty  Cycle  =  2%. 
Designer's  Data  for  "Worst  Case- 
Limit  curves  —  representing  boui 


—  The  Designer's  Data  Sheet  permits  the  design  of  most  circuits  entirely  from  the  information  presented, 
n  device  characteristics  —  are  given  to  facilitate  "worst  case"  design. 
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1N5829,  1N5830,  1N5831,  MBR5831H,  H1 


NOTE  1:  DETERMINING  MAXIMUM  RATINGS 


Reverse  power  dissipation  and  the  possibility  of  thermal 
runaway  must  be  considered  when  operating  this  recti- 
fier at  reverse  voltages  above  0.2  Vrwm.  Proper  derating 
may  be  accomplished  by  use  of  equation  (1): 

TA(max)  =  Tj(max)-RejA  Pf<AV)-R9JA  Pr<AV)  <D 
where 

TA(max)  =  Maximum  allowable  ambient 

temperature 
TJ(max)  =  Maximum  allowable  junction 

temperature  (125°C  or  the  temperature 
at  which  thermal  runaway  occurs, 
whichever  is  lowest). 
PF(AV)  =  Average  forward  power  dissipation 
PR(AV)  =  Average  reverse  power  dissipation 
R&JC  =  Junction-to-ambient  thermal  resistance 
Figures  1,  2  and  3  permit  easier  use  of  equation  (1)  by 
taking  reverse  power  dissipation  and  thermal  runaway 
into  consideration.  The  figures  solve  for  a  reference  tem- 
perature as  determined  by  equation  (2): 
Tr  =  Tj(max)  -  RflJA  PR(AV)  (2) 
Substituting  equation  (2)  into  equation  91)  yields: 

TA(max)  =  Tr  -  R&ja  Pf(AV)  (3) 
Inspection  of  equations  (2)  and  (3)  reveals  that  Tr  is  the 
ambient  temperature  at  which  thermal  runaway  occurs 
or  where  Tj  =  125°C,  when  forward  power  is  zero.  The 
transition  from  one  boundary  condition  to  the  other  is 
evident  on  the  curves  of  Figures  1 ,  2  and  3  as  a  difference 
in  the  rate  of  change  of  the  slope  in  the  vicinity  of  115°C. 


The  data  of  Figures  1 , 2  and  3  is  based  upon  dc  conditions. 
For  use  in  common  rectifier  circuits,  Table  1  indicates 
suggested  factors  for  an  equivalent  dc  voltage  to  use  for 
conservative  design;  i.e.: 

VR(equiv)  =  Vin(PK)  "  F  W> 
The  Factor  F  is  derived  by  considering  the  properties  of 
the  various  rectifier  circuits  and  the  reverse  characteris- 
tics of  Schottky  diodes. 


Example:  Find  TA(max)  for  1N5831  operated  in  a  12-Volt 
dc  supply  using  a  bridge  circuit  with  capacitive  filter  such 
that  lDC  =  16  A  (lF(AV)  =  8  A),  l(PK)/l(AV)  =  2°.  lnP"t 
Voltage  =  10  V(rms),  RejA  =  5°C/W. 

Step  1:  Find  VR(eqUjv).  Read  F  =  0.65  from  Table  1 
VR(equiv)  =  d.41)(10)(0.65)  =  9.18  V 

Step  2:  Find  Tr  from  Figure  3.  Read  Tr  =  113°C  @  Vr 
=  9.18  &  RfljA  =  5°C/W 

Stepw  Find  Pp(Av)  from  Figure 4.**  Read  Pp(Av)  =  12.8 

W@-^  =  20&IF(AV)  =  8  A 
'(AV) 

Step  4:  Find  T/\(max)fr°m  equation  (3).  TA(max)  =  113- 
(5)  (12.8)  =  49°C 

••Value  given  are  for  the  1 N5828.  Power  is  slightly  lower 
for  the  other  units  because  of  their  lower  forward 
voltage. 


Table  1.  Values  for  Factor  F 


Circuit 
Load 

Half  Wave 

Full  Wave,  Bridge 

Full  Wave 
Center  Tappedtt 

Resistive 

Capacitivet 

Resistive 

Capacitive 

Resistive 

Capacitive 

Sine  Wave 

0.5 

1.3 

0.5 

0.65 

1 

1.3 

Square  Wave 

0.75 

1.5 

0.75 

0.75 

1.5 

1.5 

tNote  that  Vripk)  -  2  Vin|PK| 


ttUse  line  to  center  tape  voltage  for  Vjn. 


3         4       5  7  10 

VR,  REVERSE  VOLTAGE  (V0LTSI 


Figure  1.  Maximum 

tttNO  EXTERNAL  HEAT  SINK 


15  20 


VR,  REVERSE  VOLTAGE  (VOLTS) 
2.  Maximum  Reference  Temperature  — 


1N5829,  1N5830,  1N5831,  MBR5831H,  H1 


5  7  10  15  20 

VR,  REVERSE  VOLTAGE  IVOLTS] 
tttNO  EXTERNAL  HEAT  SINK. 


30  40 


28 
24 

I 

I" 

1  z 
o 


|_  SINE  WAVE . 

SINE  WAVE 

CAPACITIVE 

RESISTIVE  LOAD  _ 

runs 

5  , 

AVI 

10 

X- 

=  20  7 

—  1 

/ 

iQUARE 

t 

WAVE  „ 

dc 

? 

Tj 

-  125T 

Figure  3. 


Reference  Temperature  —  1N5831 


4  8  12         16         20  24 

If(AV).  AVERAGE  FORWARD  CURRENT  (AMPI 

Figure  4.  Forward  Power  Dissipation 


0.2        0.4        0.6        0.8         1  1.2 
vF,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 

Figure  5.  Typical  Forward  Voltage 
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Figure  6.  Maximum  Surge  Capability 


PRIOF 
THAT 
BETW 

TO 
EEN 

SURGE,  THE  RECTIFIER  IS  OPERATED  SUC 
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z 
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T(;,  CASE  TEMPERATURE  PCI 

Figure  7.  Current  Derating 


Figure  8.  Thermal  Response 


TC,  CASE  TEMPERATURE  l°C) 
Figure  9.  Normalized  Reverse  Current 
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Figure  10.  Typical  Reverse  Current 
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Figure  11.  Capacitance 
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1N5829,  1N5830,  1N5831,  MBR5831H.  H1 


NOTE  2  —  HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result 
of  majority  carrier  conduction,  it  is  not  subject  to  junction 
diode  forward  and  reverse  recovery  transients  due  to 
minority  carrier  injection  and  stored  charge.  Satisfactory 
circuit  analysis  work  may  be  performed  by  using  a  model 
consisting  of  an  ideal  diode  in  parallel  with  a  variable 
capacitance.  (See  Figure  11.) 

Rectification  efficiency  measurements  show  that  op- 
eration will  be  satisfactory  up  to  several  megahertz.  For 
example,  relative  waveform  rectification  efficiency  is  ap- 
proximately 70  percent  at  2  MHz,  e.g.,  the  ratio  of  dc 
power  to  RMS  power  in  the  load  is  0.28  at  this  frequency, 
whereas  perfect  rectification  would  yield  0.406  for  sine 


wave  inputs.  However,  in  contrast  to  ordinary  junction 
diodes,  the  loss  in  waveform  efficiency  is  not  indicate  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flow 
through  the  diode  capacitance,  which  lowers  the  dc  out- 
put voltage. 

MECHANICAL  CHARACTERISTICS 


CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion  resistant  and 

terminal  leads  are  readily  solderable. 
POLARITY:  Cathode  to  Case 
MOUNTING  POSITIONS:  Any 
STUD  TORQUE:  15  in.  lb.  Max 


NOTE  3  —  HI-REL  PROGRAM  OPTIONS 


PRODUCTION  PROCESS: 

1.  Raw  Material 

2.  Factory  Processing 


INSPECTION  LOT  FORMATION 
AFTER  FINAL  ASSEMBLY 
OPERATION  (SEALING) 


100%  PROCESS  CONDITIONING 

1.  HIGH  TEMPERATURE  STORAGE 

2.  TEMPERATURE  CYCLING 

3.  CONSTANT  ACCELERATION 

4.  HERMATIC  SEAL  I  FINE  AND  GROSSI 


MBR5831H  HOLDING  AREA: 
100%  GROUP  A  TEST 


]l 


PREPARATION 
FOR 
DELIVERY 


INSPECTION  TESTS 
TO  VERIFY  LTPD: 
GROUP  A 
GROUP B 
(SAMPLE  TESTS) 


I 


REVIEW  OF 
GROUPS  A  St  B  DATA 
FOR  ACCEPT  OR  REJECT 


ACCEPT  ACCEPT 
DATA  DATA 


The  1N5831  is  also  available  with  two  levels  of  extra 
testing  similar  to  "TX"  screening  and  including  Group 
A  and  Group  B  inspection  programs.  Both  the 
MBR5831H  and  MBR5831H1  go  through  100%  screen- 
ing consisting  of  high  temperature  storage,  tempera- 
ture cycling,  constant  acceleration  and  hermetic  seal 
testing  prior  to  a  sample  being  submitted  to  Group  A 
and  B  inspection.  After  completion  of  Group  B  inspec- 
tion, the  MBR5831H  is  available  without  additional 
screening.  MBR5831H1  devices  are  further  processed 
through  a  high  temperature  reverse  bias  (HTRB)  and 
forward  burn-in.  Consult  factory  for  details. 


100%  POWER  CONDITIONING 

1.  ELECTRICAL  TEST 

2.  HTRB  (160  HRS.  MIN.) 

3.  ELECTRICAL  TEST  (PDA  =  10) 

4.  DC  FORWARD  BURN-IN  (24  HRS.  MIN) 

5.  ELECTRICAL  TEST  (PDA  -  10) 


MBR5831H1 
HOLDING  AREA: 
100%  GROUP  A  TEST 

PREPARATION 
FOR 
DELIVERY 

 >~ 

OUTLINE  DIMENSIONS 


CASE  56-03 
DO-203AA 
METAL 

STYLE  2: 
TERM  1.  ANODE 
2.  CATHODE 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH 
REFERENCED  D0-4  OUTLINE  SHALL  APPLY. 

2.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 
Y14.5M,  1982. 

3.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

12.82 

0.505 

B 

10.77 

11.09 

0.424 

0.437 

C 

10.28 

0.405 

D 

6.35 

0.250 

E 

1.53 

0.060 

F 

1.91 

4.44 

0.075 

0.175 

J 

10.72 

11.50 

0.422 

0.453 

K 

15.24 

20.32 

0.600 

0.800 

P 

4.14 

4.80 

0.163 

0.189 

Q 

1.53 

2.41 

0.060 

0.095 

R 

6.74 

10.76 

0  265 

0.424 

3-67 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


HOT  CARRIER  POWER  RECTIFIER 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to-silicon  power 
diode  State  of  the  art  geometry  features  epitaxial  construction  with  oxide  passiva- 
tion and  metal  overlap  contact.  Ideally  suited  for  use  as  rectifiers  in  low-voltage, 
high-frequency  inverters,  free  wheeling  diodes,  and  polarity  protection  diodes. 

•  Extremely  Low  vp  •    Low  Power  Loss/High  Efficiency 

•  Low  Stored  Charge,  Majority  •    High  Surge  Capacity 

Carrier  Conduction 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from 
the  information  presented.  Limit  curves  -  representing  boundaries  on  device  char- 
acteristics -  are  given  to  facilitate  "worst  case"  design. 


♦MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Non- Repetitive  Peak  Reverse  Voltage 


Average  Rectified  Forward  Current 
vR(equiv)  S0.2  VR(dc},Tc  =  75°C 


Ambient  Temperature 

Rated  VR(dc),  Pp(AV)  =  0. 
RfJJA=2.0°C/W 


Non-Repetitive  Peak  Surge  Current 
(surge  applied  at  rated  load  conditions 
hatfwave,  single  phase,  60  Hz) 


Operating  and  Storage  Junction 
Temperature  Range  (Reverse 
voltage  applied) 


Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 


Symbol 


VRRM 
VRWM 
VR 


VRSM 


'O 


'fsm 


Tj.Tstg 


TJ(pk) 


-800  (for  1  cycle) - 


-65  to  +  125- 


°C 


Amp 


♦THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R9JC 

1.0 

°C/W 

•ELECTRICAL  CHARACTERISTICS (Tc  = 

25°C  unless  otherwise  noted.) 

Characteristic 

Symbol 

1N5832 

1N5833 

1N5834 

Unit 

Maximum  Instantaneous  Forward 
Voltage!  1) 
lip  «  10  Amp) 
(ip  -  40  Ampl 
(ip  =  125  Ampl 

VF 

0.360 
0.520 
0.980 

0.370 
0.550 
1  080 

0.380 
0.590 
1.180 

Volts 

Maximum  Instantaneous  Reverse 
Current  @  rated  dc  Voltage 
Tc=  100°C 

'R 

20 
150 

20 
150 

20 
150 

mA 

•Indicates  JEDEC  Registered  Data. 

111  Pulse  Test:  Pulse  Width  -  300  m.  Duty  Cycle  -  2.0%. 


1N5832 
1N5833 
1N5834 


SCHOTTKY 
BARRIER 
RECTIFIERS 

40  AMPERE 
20,30,40  VOLTS 


STYLE  I: 
TERM.l.  CATHODE 
NOTES:  2  ANODE  ICASEI 

1.  DIM  "P"  IS  DIA. 

2  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL 

3  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL 

4  THREADS  ARE  PLATED. 

5  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5, 
1973. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

16.94 

17.45 

0.669 

0.687 

16.94 

0.667 

11.43 

0.450 

9.53 

0.375 

2.92 

508 

0.115 

0.200 

2.03 

0080 

1072 

1151 

0.422 

0.453 

25.40 

1.000 

386 

0.156 

5.59 

6.32 

0.220 

0.249 

a 

3.56 

4.45 

0140 

0.175 

R 

20.16 

0.794 

s 

2  26 

0  089 

CASE  257-01 
DO-203AB 
METAL 


1N5832,  1N5833,  1N5834 


NOTE  1:  DETERMINING  MAXIMUM  RATINGS 


Reverse  power  dissipation  and  the  possibility  of  thermal  runaway 
must  be  considered  when  operating  this  rectifier  at  reverse  voltages 
above  0.2  VRWM-  Proper  derating  may  be  accomplished  by  use 
of  equation  (1): 

TA(max)  =  TJ(max)  -*6JA  pF(AVl  -  "i9JA  PR(AV)  HI 
where 

TA(max)  =  Maximum  allowable  ambient  temperature 
Tj(max)  =  Maximum  allowable  junction  temperature  (125°C 
or  the  temperature  at  which  thermal  runaway 
occurs,  whichever  is  lowest). 
PF(A V)  =  Average  forward  power  dissipation 
PR(AV)  =  Average  reverse  power  dissipation 
RfljC  =  J  unction- to- ambient  thermal  resistance 
Figures  1,  2  and  3  permit  easier  use  of  equation  (1)  by  taking 
reverse  power  dissipation  and  thermal  runaway  into  consideration. 
The  figures  solve  for  a  reference  temperature  as  determined  by 
equation  (2): 

Tr  -  TJ(max)  -  R0JA  Pr(aV)  (2) 
Substituting  equation  (2)  into  equation  (1)  yields: 
TA(max)  =  Tr  -  RejA  PF(AV)  <3) 
Inspection  of  equations  (2)  and  (3)  reveals  that  Tr  is  the  ambient 
temperature  at  which  thermal  runaway  occurs  or  where  Tj  =  125°C, 
when  forward  power  is  zero.  The  transition  from  one  boundary 
condition  to  the  other  is  evident  on  the  curves  of  Figures  1,  2  and 


3  as  a  difference  in  the  rate  of  change  of  the  slope  in  the  vicinity 
of  115°C.  The  data  of  Figures  1,  2  and  3  is  based  upon  dc  condi- 
tions. For  use  in  common  rectifier  circuits.  Table  I  indicates  sug- 
gested factors  for  an  equivalent  dc  voltage  to  use  for  conservative 
design;  i.e.: 

VR(equiv)  =  vin(PK)  xF  (4) 
The  Factor  F  is  derived  by  considering  the  properties  of  the  various 
rectifier  circuits  and  the  reverse  characteristics  of  Schottky  diodes. 

Example:  Find  TA(max)  for  1N5834  operated  in  a  12-Volt  dc 
supply  using  a  bridge  circuit  with  capacitive  filter  such  that  \qq  = 
30  A  (IF(AV)  a  15A),  l{PK)/'(AV)  =  10,  Input  Voltage  =  10 
V(rms),  R0JA  =  3°C/W. 

Step  1:     Find  VR{eqUjvj.  Read  F  =  0.65  from  Table  I  -'. 

VRfequiv)  =  (10)(1.41)(0.65)  =  9.18  V 
Step  2:     FindTR  from  Figure  3.  Read  Tr  -  118°C  @  Vr  =  9.18  V 

&  RflJA  =3°C/W 
Step  3:      Find  Pf(AV)  from  P'9ure  4.* Read  Pf(AV)  =  20  W 

@1  '=  10  &  lF(AV)  =  15  A 

'(AVI 

Step  4:      Find  TA(max)  from  equation  (3).  TA(max)  =  118-(3)(20) 
=  58°C 

tValues  given  are  for  the  1  N5834.    Power  is  slightly  lower  for  the 
other  units  because  of  their  lower  forward  voltage. 


TABLE  I  -  VALUES  FOR  FACTOR  F 


Circuit 
Load 

Half  Wave 

Full  Wave.  Bridge 

Full  Wave. 
Center  Tapped  »>.«> 

Resistive 

Capacitive  ' 1 1 

Resistive 

Capacitive 

Resistive 

Capacitive 

Sine  Wave 

0.5 

1.3 

0.5 

0.65 

1.0 

1.3 

Square  Wave 

0.75 

1.5 

0.75 

0.75 

1.5 

1.5 

(DNotethatVRipKI^  Vin(pK| 


(2)Use  line  to  center  tap  voltage  for  Vjr 


FIGURE  1  -  MAXIMUM  REFERENCE  TEMPERATURE  -  1N5832       FIGURE  2  -  MAXIMUM  REFERENCE  TEMPERATURE  -  1N5833 


3.0         4.0      5.0  7.0  10 

VR,  REVERSE  VOLTAGE  1V0LTSI 


4.0     6.0  7.0  10  15 

Vr,  REVERSE  VOLTAGE  (VOLTS) 


FIGURE  3  -  MAXIMUM  REFERENCE  TEMPERATURE  -  1N5834 


FIGURE  4  -  FORWARD  POWER  DISSIPATION 


•No  external  heat  sink. 


7.0  10  15  20 

Vr,  REVERSE  VOLTAGE  IV0LTSI 


8.0  16 
'F(AV).  AVERAGE 


1  1 

SINFWAVF 

1  1 
SINFUIAVF 

;apac 

TIVE  LOAD  / 

RES 

TIVE  1 

0AD 

!|PKI  „ 

20  J 

10. 

5.0.Z 

l|AVI 

/si 

UARE 
HVE 

/  w 

dc 

Tj- 

I25°C 

24  32 
CURRENT  (AMP) 


Z0JC(t)""8JC,rtH 


I      |P"k    I      ^Ppk  DUTY  CYCLE.  D  -  lp/l| 

''J!"  1  I      LT|ME      PEAK  POWER.  Ppk.  .speak  ola 

_ —  II  — I  equivalent  square  power  pulse 

:  ATjC  =  Ppk  ■  ROJC  [O-MI  -D)  ■  r(l,  *  lp|t  rllpl -r(li|| 


"  where 

"  a  Tjc  =  the  increase  in  junction  temperature  above  the  case  temperature 
'  r(t)  -  normalized  value  of  transient  thermal  resistance  at  lime.  t.  from  Figure  8.  i.e. 
r(t]  +  tp)  =  normalized  value  of  transient  thermal  resistance  at  time,  11  +  tp. 


20  50 
t.TIMEIms| 
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1N5832,  1N5833,  1N5834 


FIGURE  11  -  CAPACITANCE 


VR.  REVERSE  VOLTAGE 


NOTE  2:  HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  performed 
by  using  a  model  consisting  of  an  ideal  diode  in  parallel  with  a 
variable  capacitance.   (See  Figure  1 1). 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flow  through  the 
diode  capacitance,  which  lowers  the  dc  output  voltage. 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion  resistant 
and  terminal  lead  is  readily  solderable. 

POLARITY:  Cathode  to  Case 
MOUNTING  POSITION:  Any 
STUD  TORQUE:   25  in.  lb.  Max 
SOLDER  HEAT:  See  Note  3 


NOTE  3:  SOLDER  HEAT 

The  excellent  heat  transfer  property  of  the  heavy  duty  copper 
anode  terminal  which  transmits  heat  away  from  the  die  requires 
that  caution  be  used  when  attaching  wires.  Motorola  suggests  a 
heat  sink  be  clamped  between  the  eyelet  and  the  body  during  any 
soldering  operation. 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N6095 
1N6096 
SD41 


SWITCHMODE  POWER  RECTIFIERS 

. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature  Capability 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

25  and  30  AMPERES 
30  to  45  VOLTS 


MAXIMUM  RATINGS 


Rating 

Symbol 

1N6095' 

1N6096' 

SD41 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

30 

40 

45 
35 
45 

Volts 

Average  Rectified  Forward  Current 
(Rated  VR) 

Id 

25 
TC  =  70°C 

25 
TC  =  70° C 

30 

TC=  105°C 

Amps 

Case  Temperature 
(Rated  VR) 

TC 

105 

105 

°C 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase.  60  Hz) 

Ifsm 

400 

400 

600 

Amp 

Peak  Repetitive  Reverse  Surge  Current 
(2.0  Ms.  1 .0  kHz)  See  Figure  10.  (1 ) 

iRRM 

20 

2.0 

2  0 

Amps 

Operating  and  Storage  Junction  Temperature  Range 

TJ'  Tstg 

-65  to  +  125 

-65  to  t  125 

-55  to  +  150°C 

°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 

TJ(pk) 

150 

150 

150 

°C 

Voltage  Rate  of  Change 
(Rated  Vr) 

dv/dt 

700 

V/MS 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

1N6095' 

1N6096- 

SD41 

Unit 

Maximum  Thermal  Resistance,  Junction  to  Case 

Rojc 

—   2.0   

°c/w 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

1N6095' 

1N6096* 

SD41 

Unit 

Maximum  Instantaneous  Forward  Vqltage  (2) 
(iF  =  30  Amp.  Tc  ■  125°C) 
(if  =  78.5  Amp.  TC  =  70°C) 

VF 

0.86 

0.86 

0.55 

Volts 

Maximum  Instantaneous  Reverse  Current  (2) 
(Rated  dc  Voltage.  Tc  =  1 25°C) 

iR 

250 

250 

125 

@  Vr  =  35  V 

mA 

Capacitance 
OOOkHzSfJs  1.0  MHz) 

ct 

6000 
Vr=  1.0  V 

6000 
Vr  =  1 .0  V 

2000 
Vr  =  5.0  V 

pF 

'Indicates  JEDEC  Registered  Data. 

(1 )  Not  JEDEC  requirement,  but  a  Motorola  product  capability. 

(2)  Pulse  Test:  Pulse  Width  =  300  p«,  Duty  Cycle  s:  2.0% 
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1N6095,  1N6096,  SD41 


HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance.  {See  Figure  4.) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficieny  is  not  indicative  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flow  through  the 
diode  capacitance,  which  lowers  the  dc  output  voltage. 


FIGURE  4  -  CAPACITANCE 

3000 rrrm  1 — i  1 1 1 1 in  1 — rm 


Vfl.  REVERSE  VOLTAGE  (VOLTS) 
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FIGURE  8  -  THERMAL  RESPONSE 


001 


01 


10 


■iTJC  =  pp«  R0JC  [0  +  (I  -  D)  ■  i(t,  ♦  tn)  *  tttp|  -  r(t,  )1 
where  ATjrj  =  the  increase  in  junction  temperature  above  the  case  temperature. 
r(t)  =  normalized  value  of  transient  thermal  resistance  at  time.  t. 
for  example,  r  (t)  +  tpl  =  normalized  value  of  transient 
thermal  resistance  at  time  tj  +  tp 

1   1  J  1  " 


t.  TIME  (ms) 


100 


1000 
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1N6095,  1N6096,  SD41 


Alloy  52 


Steel 


Copper  Base  — 


FIGURE  9  -  SCHOTTKY  RECTIFIER 

Copper  Lead 

Hole  Dia=.073 
Glass  Seal 
038  Copper 


VIEW  A-A 


Moly  Disk 


Barrier  Metal 


Oxide  Passivation 


Moly  Disk 

Guardring      VIEW  A-A 


Motorola  builds  quality  and  reliability  into  its  Schottky  Recti- 
fiers. 

First  is  the  chip,  which  has  an  interface  metal  between  the 
platinum-barrier  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier  The  indicated 
guardring  prevents  dv/dt  problems,  sosnubbers  are  not  required 
The  guardring  also  operates  like  a  zener  to  absorb  over-voltage 
transients. 

Second  is  the  package.  There  are  molybdenum  disks  which 
closely  match  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip.  The  top  copper  lead  is  also  stress-reliefed. 


These  two  features  give  the  unit  the  capability  of  passing 
stringent  thermal  fatigue  tests  for  5.000  cycles  The  top  copper 
lead  provides  a  low  resistance  to  current  and  therefore  does  not 
contribute  to  device  heating,  a  heat  sink  should  be  used  when 
attaching  wires. 

Third  is  the  redundant  electrical  testing  The  device  is  tested 
before  assembly  in  "sandwich"  form,  with  the  chip  between  the 
moly  disks.  It  is  tested  again  after  assembly.  As  part  of  the  final 
electrical  test,  devices  are  100%  tested  for  dv/dt  at  1 ,600  V/>s 
and  reverse  avalanche 


FIGURE  10  -  TEST  CIRCUIT  FOR  dv/dt  AND 
REVERSE  SURGE  CURRENT 


+  150  V.  10  mAdc 
2.0  kfl 


Current 
Amplitude 

Adjust 
0-10  Amps 


1 .0  Carbon 


J  1N5817 


XT. 


ANODE 
CATHODE 


Torque  limit  25  in.  lb.  max 
NOTES: 

t.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH 
REFERENCED  DO-4  OUTLINE  SHALL  APPLY. 

2.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

3  CONTROLLING  DIMENSION:  INCH 


DIM 

MILL* 

ETERS 

INCHES 

MAX 

MIN 

MAX 

A 

12.82 

0.505 

a 

10.77 

11  09 

0.424 

0.437 

c 

10.28 

0  405 

D 

6.35 

0  250 

E 

1.53 

0.060 

F 

1.91 

4.44 

0.075 

0.175 

J 

10  72 

11.50 

0.422 

0.453 

K 

15.24 

20.32 

0.600 

0.800 

P 

4.14 

4.80 

0  163 

0.189 

Q 

1.53 

2.41 

0.060 

0.095 

R 

6.74 

10.76 

0.265 

0  424 

CASE  56  03 
DO-203AA 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N6097 
1N6098 
SD51 


SWITCHMODE  POWER  RECTIFIERS 

.  .  .  using  a  platinum  barrier  metal  in  a  large  area  metal-to-silicon 
power  diode.  State-of-the-art  geometry  features  epitaxial  construc- 
tion with  oxide  passivation  and  metal  overlap  contact.  Ideally  suited 
for  use  as  rectifiers  in  low-voltage,  high-frequency  inverters,  free- 
wheeling diodes,  and  polarity-protection  diodes 

•  Guaranteed  Reverse  Avalanche 

•  Extremely  Low  vp 

•  Low  Stored  Charge,  Majority  Carrier  Conduction 

•  Guardring  for  Stress  Protection 

•  Low  Power  Loss/High  Efficiency 

•  1  50°C  Operating  Junction  Temperature  Capability 

•  High  Surge  Capacity 


SCHOTTKY  BARRIER 
RECTIFIERS 

60  AMPERES 
20  to  45  VOLTS 


CASE  257-01 
DO-203AB 
METAL 


MAXIMUM  RATINGS 


Rating 

Symbol 

1  N6097* 

1N6098* 

SD51 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

30 

40 

45 
35 
45 

Volts 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave,  20  kHz) 

Ifrm 

120 
TC  =  90°C 

Amps 

Average  Rectified  Forward  Current 
(Rated  VR) 

io 

50 
TC  =  70°C 

50 
TC  =  70°C 

Amps 

Case  Temperature 
(Rated  Vr) 

115 

115 

°C 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hz) 

Ifsm 

Amps 

Peak  Repetitive  Reverse  Surge  Current!2) 
(2.0  us.  1.0  kHz)  See  Figure  10. 

'RRM 

Amps 

•*                              2.0   *■ 

Operating  Junction  Temperature  Range 
(Reverse  Voltage  Applied) 

Tj 

-65  to  +  125 

-65  to  +125 

-65  to +150 

°C 

Storage  Temperature  Range 

Tstg 

-65  to +125 

-65  to  +125 

-65  to  +165 

°C 

Voltage  Rate  of  Change 
(Rated  VR) 

dv/dt 

700 

V/^s 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

1N6097* 

1N6098' 

SD51 

Unit 

Thermal  Resistance,  Junction-to-Case 

R8JC 

  1.0   

°C/W 

ELECTRICAL  CHARACTERISTICS  (Tc  =  25°C  unless  otherwise  noted) 

Characteristic 

Symbol 

1N6097- 

1N6098' 

SD51 

Unit 

Maximum  Instantaneous  Forward  Voltage  (2) 
(iF=  157  Amp.  TC  =  70°C) 
(if  =  60  Amp) 
(ip  =  60Amp,  Tc  =  12S°C) 
(ip=  120  Amp,  TC  =  125°C) 

vF 

0.86 

086 

0.70 
0.60 
0.84 

Volts 

Maximum  Instantaneous  Reverse  Current  (2) 
(Rated  Voltage.  Tc  =  1 25°C) 
(Rated  Voltage,  Tc  =  25°C) 

iR 

250 

250 

200 
50 

@  Vr  =  35  V 

mA 

DC  Reverse  Current 
(Rated  Voltage.  Tc  =  1 1  5°C) 

|R 

250 

250 

mA 

Maximum  Capacitance 
(100kHzsSf«1.0MHz) 

Ct 

7000 
Vr  =  1 .0  Vdc 

7000 
Vr  =  1 .0  Vdc 

4000 
Vr  =  5.0  Vdc 

pF 

'Indicates  JEDEC  Registered  Data. 

(1)  Not  a  JEDEC  requirement,  but  of  Motorola  product 

(2)  Pulse  Test:  Pulse  Width  =  300  Ms,  Duty  Cycle  -  2.0%. 
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1N6097,  1N6098,  SD51 


NOTE  1 
HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  3  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance.  (See  Figure  4.} 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss;  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capacitance,  which  lowers  the  dc  output  voltage. 


FIGURE  4  -  CAPACITANCE 


05  1.0         2.0    3.0      5.0  7.0    10  20     30  50 
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FIGURE  5  -  CURRENT  DERATING  FIGURE  6  -  CURRENT  DERATING 

(SD51)  (1N6097/1N6098) 


TC.  CASE  TEMPERATURE  (°C|  TD  CASE  TEMPERATURE  (°C) 


FIGURE  7  -  POWER  DISSIPATION 


20  40 
lF|AV|.  AVERAGE  FORWARD  CURRENT  (AMPS| 


80 


NOTE  2 


jqut 


DUTY  CYCLE.  D  =  lp/ll 

PEAK  POWER.  Ppk.  is  peak  of  an 


To  determine  maximum  junction  temperature  of  the  diode  in  a  given 
situation,  the  following  procedure  is  recommended: 

The  temperature  of  the  case  should  be  measured  using  a  thermocouple 
placed  on  the  case.  The  thermal  mass  connected  to  the  case  is  normally  large 
enough  so  that  it  will  not  significantly  respond  to  heat  surges  generated  in 
the  diode  as  a  result  ot  pulsed  operation  once  steady-State  conditions  are 
achieved.  Using  the  measured  value  of  Tq,  the  junction  temperature  may  be 
determined  by:  _     T      .  T 

where  _iTp  is  the  increase  in  junction  temperature  above  the  case 
temperature.  It  may  be  determined  by: 
ATjC  =  Ppk.R0jC[D  +  l1  -Df.rlt,  +  tp)  +  r(tp)  -  rftj}]  where 
rltl  =  normalized  value  of  transient  thermal  resistance  3t  time.  t.  from 


rtt,  +  tp)  =  normalized  value  of  transient  thermal  resistance  at  time  t,  +  tp 


FIGURE  8  —  THERMAL  RESPONSE 


£  0.01 


0.01      0.02  0.05       0.1        0.2  0.5        1.0       2.0  5.0        10        20  50        100       200  500  1000 
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1N6097,  1N6098,  SD51 


Motorola  builds  quality  and  reliability  into  its  Schottky  Rectifiers. 

First  is  the  chip,  which  has  an  interface  metal  between  the 
platinum-barrier  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier.  The  indicated 
guardring  prevents  dv/dt  problems,  so  snubbers  are  not  manda- 
tory. The  guardring  also  operates  like  a  zener  to  absorb  over- 
voltage  transients. 

Second  is  the  package  There  are  molybdenum  disks  which 
closely  match  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip.  The  top  copper  lead  has  a  stress  relief 


feature  which  protects  the  die  during  assembly.  These  two 
features  give  the  unit  the  capability  of  passing  stringent  thermal 
fatigue  tests  for  5,000  cycles.  The  top  copper  lead  provides  a  low 
resistance  to  current  and  therefore  does  not  contribute  to  device 
heating;  a  heat  sink  should  be  used  when  attaching  wires. 

Third  is  the  redundant  electrical  testing.  The  device  is  tested 
before  assembly  in  "sandwich"  form,  with  the  chip  between  the 
moly  disks.  It  is  tested  again  after  assembly  As  part  of  the  final 
electrical  test,  devices  are  100%  tested  for  dv/dt  at  1 ,600  V/^s 
and  reverse  avalanche. 


FIGURE  10  —  TEST  CIRCUIT  FOR  dv/dt 
AND  REVERSE  SURGE  CURRENT 
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STYLE  1 
TERM.l.  CATHODE 
NOTES  2.  ANODE  (CASE) 

1  D1M"P"ISDIA 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL. 

3  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL 

4  THREADS  ARE  PLATED 

5  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5. 
1973. 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

17.45 

0  669 

0.687 

B 

16.94 

0667 

1143 

0.450 

9.53 

0.375 

2.92 

5.08 

0.115 

O.2O0 

203 

0.080 

10.72 

11.51 

0422 

0453 

2540 

1.000 

386 

0156 

5.59 

6.32 

0  220 

0.249 

a 

3.56 

4.45 

0.140 

0.175 

R 

20.16 

0.794 

S 

2.26 

0.089 

CASE  257-01 
DO-203AB 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE.  Welded.  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion  res- slant 
and  terminal  lead  it  readily  solderaDie 

POLARITY  Cathode -to- Case 

MOUNTING  POSITION:  Arty 

STUD  TORQUE:  25  Hi  lb  Ma. 

SOLDER  HEAT:  The  excellent  heat  transfer  prop- 
erty of  the  heavy  duty  copper  anode  terminal  which 
trantmita  heat  away  from  ihe  die  requires  that 
caution  be  used  when  attaching  wires  Motorola 
•uggeati  a  heat  link  be  clamped  between  the  aye- 
let  and  the  body  during  any  loldenng  operation 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Integral  Glass  Passivated 
Diode  Assemblies 

. . .  diffused  glass  passivated  silicon  dice  interconnected  and  transfer  molded  into  recti- 
fier circuit  assemblies  for  use  in  application  where  high  output  current/size  ratio  is  of 
prime  importance.  These  devices  feature: 

•  Void-free,  Transfer-molded  Encapsulation  to  Assure  High  Resistance  to  Shock, 

Vibration,  and  Temperature  Extremes 

•  High  Dielectric  Strength 

•  Simple,  Compact  Structure  for  Trouble-free  Performance 

•  Ideally  Suited  for  P.C.  Board  Mounting 

•  High  Surge  Capability  —  50  Amps 

•  4  Pin  Dual-In  Line  Miniature  Package 

•  Compatible  with  Automatic  Assembly  Techniques 

Mechanical  Characteristics: 

CASE:  Transfer  molded  plastic 
POLARITY:  Terminal  designation  on  case 

+  DC  output 

-  DC  output 

~  AC  input 
MOUNTING  POSITION:  Any 
WEIGHT:  1  gram  (approx.) 

TERMINALS:  Readily  solderable  connections,  corrosion  resistant. 
RATINGS  (Ta  =  25°C  unless  otherwise  notedl 


DF005M 
THRU 
DF06M 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 
1  AMPERE 
50-600  VOLTS 


3^ 


CASE  379-01 
PLASTIC 


Rating  (Per  Leg) 

Symbol 

DF 

Unit 

OOSM 

01 M 

02M 

04M 

06M 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

vrrm 
Vrwm 
vr 

50 

100 

200 

400 

600 

Volts 

Sine  Wave  RMS  Input  Voltage 

Vrirmsi 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 

(single  phase  bridge  operation,  resistive  load,  60  Hz,  Ta  =  40°C) 

io 

1 

Amp 

Non-Repetitive  Peak  Surge  Current 

Ifsm 

50 

Amps 

Operating  and  Storage  Junction  Temperature  Range 

Tj,  Tstg 

-65  to  +150 

°C 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage  Drop 
Per  Bridge  Diode  at  1  Adc,  Tj  -  25"C 

VF 

1.1 

Volt 

Maximum  Reverse  Current 
(Rated  dc  Blocking  Voltage  Per  Diodel 

(a  TA  =  25°C 

IR 

10 

pA 

(a  TA  =  100°C 

1 

mA 
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DF005M  thru  DF06M 


53 

o_ 

TOO 

90 

80 

en 

en 

ZD 

70 

(_> 

m 

60 

=1 

CO 

50 

o 

I 

40 

1 

30 

20 

a. 

E 

10 

f 

0 

-Ta  =  25°C- 


4      6        10  20 
NUMBER  OF  CYCLES  AT  60  Hz 

Figure  1.  Maximum  Non-Repetitive  Forward 
Surge  Current 
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TA,  AMBIENT  TEMPERATURE  (°CI 


m 


Figure  2.  Forward  Current  Derating  Curve 


0.6      0.8       1       1.2      1.4     1.6      1.8  2 
Vf,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 

Figure  3.  Typical  Instantaneous  Forward 
Characteristics  Per  Diode 
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Figure  4.  Typical  Reverse  Characteristics  Per  Diode 


OUTLINE  DIMENSIONS 


— 


NOTES 

1  POSITIONAL  TOLERANCE  FOB  DIMENSION  D 
14  PL  C  

|  +  |  60.25  10.0101  ®  1  T  A|®l 

2  POSITIONAL  TOLERANCE  FOP.  DIMENSION  J 

14  PL}:  

|>  U025 looioi  ®  |t  b|®1 

3  DIMENSIONING  AND  T0LERANC1NG  PER 
ANSI  Y145M  1982 

4  CONTROLLING  DIMENSION  INCH 

CASE  379-01 
PLASTIC 


MILLIMETERS 

INCHES 

DIM 

MIN  MAX 

MAX 

894 

9.34 

0352 

0  368 

6.20 

6.47 

0  244 

0.255 

2.85 

3.50 

0112 

0138 

045 

0.63 

0.018 

0025 

0  89 

139 

0  035 

0055 

4  95  BSC 

0  195 

esc 

0.18 

0.30 

0.00/ 

0.012 

3.92 

4.19 

0  154 

0.165 

7  37  BSC 

0  290  BSC 

M 

7.62 

889 

0300 

0  350 

N 

1  20 

1.70 

0  01? 

0  067 
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Integral  Glass  Passivated 
Diode  Assemblies 

. . .  diffused  glass  passivated  silicon  dice  interconnected  and  molded  into  rectifier  circuit 
assemblies  for  use  in  application  where  high  output  current/size  ratio  is  of  prime  impor- 
tance. These  devices  feature: 

•  Void-free,  Molded  Encapsulation  to  Assure  High  Resistance  to  Shock,  Vibration,  and 

Temperature  Extremes 

•  High  Dielectric  Strength 

•  Simple,  Compact  Structure  for  Trouble-free  Performance 

•  Ideally  Suited  for  P.C.  Board  Mounting 

•  High  Surge  Capability  —  60  Amps 

•  Compatible  with  Automatic  Assembly  Techniques 

Mechanical  Characteristics: 

CASE:  Premolded  plastic  housing 
POLARITY:  Terminal  designation  on  case 

(  + )  for  DC  output 

( - )  for  DC  output 

(AC)  for  AC  input 
MOUNTING  POSITION:  Any 
WEIGHT:  2.74  grams  (approx.) 

TERMINALS:  Readily  solderable  connections,  corrosion  resistant. 


MAXIMUM  RATINGS  (TA  =  25°C  unless  otherwise  noted) 


2KBP005 

THRU 
2KBP06 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 
2  AMPERES 
50-600  VOLTS 


3^ 


CASE  377A-01 
PLASTIC 


Rating  (Per  Diode) 

Symbol 

2KBP 

Unit 

005 

01 

02 

04 

06 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

100 

200 

400 

600 

Volts 

Sine  Wave  RMS  Input  Voltage 

VR(RMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 
(single  phase  bridge  operation,  resistive  load,  60  Hz,  TA  =  50°C) 

k) 

2 

Amps 

Non-Repetitive  Peak  Surge  Current 
(Preceded  and  followed  by  rated  current  and  voltage,  TA  =  50°C) 

IFSM 

60  (for  1  cycle) 

Amps 

Storage  Junction  Temperature  Range 

Tstg 

-55  to  +150 

°C 

Operating  Temperature  Range 

Tj 

-55  to  +125 

°C 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (Per  Diode) 
(iF  =  1  Amp,  Tj  =  25°C) 

VF 

0.87 

1 

Volts 

Reverse  Current  at  Rated  DC 
Blocking  Voltage  Per  Diode 

@  TA  =  25°C 

|R 

10 

mA 

<S  TA  =  100-C 

1 

mA 
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2KBP005  thru  2KBP06 


10  ; 

5 ; 

3  - 


0.5  ; 

0.3  : 

0.2  ■ 

0.1  : 


<  0.05  ; 

<  0.03  • 
U  0.02  ■ 

5.0.01 


0.4 


Tj  =  26X  ; 
PULSE  WIDTH  =  300  (ts. 
1%  DUTY  CYCLE 


*0 

S 

< 

3 

z 

2 

1 

O 

uj 
DC 

0,5 

> 

0.3 

en 
to 

0.2 

5 

0.1 

is 

< 

0  05 

z 
< 
i— 

0.03 

Z 

0.02 

.ocO.01 

-T 

=  25 

n 

0.5      0.6     0.7     0.8     0.9      1       1.1  1.2 
vp,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 

Figure  3.  Typical  Instantaneous  Forward 
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Figure  4.  Typical  Reverse  Characteristics  Per  Diode 


OUTLINE  DIMENSIONS 


_i  u 


NOTES: 

1  POSITIONAL  TOLERANCE  FOR  DIMENSION  <X 
14  PL):  

I  4  I  *  0.25  10.0101  ®  |  A  ®  | 

2  DIMENSIONING  AND  TOLERANCING  PER 
ANSI  Y14.5M,  1982 

3  CONTROLLING  DIMENSION  INCH 


CASE  377A-01 
PLASTIC 


DIM 

MILLIMETERS 

INC 

HES 

M!N 

MAX 

MIN 

MAX 

A 

15.75 

16.07 

0.620 

0.633 

I 

9.55 

9.90 

0  376 

0.3S0 

C 

3.81 

4  08 

0.150 

0161 

D 

0.74 

0.83 

0.029 

0.033 

F 

2.67  BSC 

0.106  BSC 

G 

381  BSC 

0150  BSC 

K 

9.91 

IJ41 

0.390 

0.528 

L 

150 

3.50 

0.059 

0.138 

R 

8.85 

9.01 

0.335 

C3:; 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Advance  Information 


SWITCHMODE  RECTIFIERS 


. . .  designed  for  use  in  switching  power  supplies,  inverters,  and 
as  free  wheeling  diodes,  these  devices  have  the  following  features: 


•  Low  Forward  Voltage 

•  Low  Leakage  Current 

•  DO-204AH  (DO-35)  Glass  Package 


MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


Average  Rectified  Forward  Current 
IRated  VB) 
TL  =  90°C,  L  =  W 
TA  =  60°C,  L  =        (Mt.  Method  #11 


Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hz) 


Operating  Junction  and  Storage 
Temperature 


Symbol      MBR030     MBR040  Unit 


Vrrm 
Vrwm 
Vr 


!F(AV) 


Tj, Tstg 


30 


40 


-0.5- 
-0.5- 


—  15.0- 


ito  +150 


Volts 


Amps 


Amps 


THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction  to  Lead  =  W 

R&JL 

180 

190 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Foward  Voltage  (1) 
lip  =  0.1  A,  Tj  =  25X) 
«F  =  0.5  A,  Tj  =  25°C) 

VF 

0.460 
0.610 

0.500 
0.750 

Volts 

Reverse  Current 
(Rated  dc  Voltage,  Tj  =  150°C) 
(Rated  dc  Voltage,  Tj  =  25'C) 

iR 

0.6 
0.003 

1.0 
0.001 

mA 

(II  Pulse  Test:  Pulse  Width  -  300  itt,  Duty  Cycle  s  2.0%. 

This  document  contains  information  on  a  new  product.  Specifications  and  information  herein  are 
subject  lo  change  without  notice. 


MBR030 
MBR040 


SCHOTTKY 
RECTIFIERS 

0.5  AMPERE 
30-40  VOLTS 


CASE  299-02 

DO-204AH 

GLASS 

0 


'  t 

A 

{ 


DIM 

MILLIA 
MIN 

ETERS 
MAX 

INC 

HES 

MIN 

MAX 

» 

3.05 

5.08 

0.120 

0.200 

B 

152 

229 

0  060 

0  090 

D 

046 

0.56 

0.018 

0022 

F 

1.27 

0.050 

K 

25.40 

38.10 

1.000 

1.500 

All  JEDEC  dimensions  and  notes  apply 

NOTES: 

1  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A  AND  B. 
HEAT  SLUGS.  IF  ANY,  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER.  BUT  NOT  SUBJECT  TO 
THE  MINIMUM  LIMIT  OF  B 

2  LEAD  DIAMETER  NOT  CONTROLLED  IN  ZONE  F  TO 
ALLOW  FOR  FLASH.  LEAD  FINISH  BUILDUP  AND 
MINOR  IRREGULARITIES  OTHER  THAN  HEAT 
SLUGS 

3  POLARITY  DENOTED  BY  CATHODE  BAND 
4.  DIMENSIONING  AND  TOLERANCING  PER 

ANSIY14  5.  1973 


MECHANICAL  CHARACTERISTICS 

CASE:  Glass 

FINISH:  External  leads  are  plated  and  are 

readily  solderable 
POLARITY:  Cathod  indicated  by  polarity  band. 
WEIGHT:  0.2  Gram  (approximately). 
MAXIMUM  LEAD  TEMPERATURE  FOR  SOLD- 
ERING PURPOSES:  230°C,  !**  from  case  for  10 
seconds. 


<j  v_>"~r 


MBR030,  MBR040 

FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE 


0.4  0.6  0.8  1.0 

Vf,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


2  —  CURRENT  DERATING,  PRINTED 
CIRCUIT  BOARD  MOUNTING 


80         100  120 
TA.  AMBIENT  TEMPERATURE  1X1 


FIGURE  3  —  TYPICAL  CAPACITANCE 


FIGURE  4  —  CURRENT  DERATING,  LEAD  TEMPERATURE 
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FIGURE  5  —  FORWARD  POWER  DISSIPATION 
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NOTE  1 


Data  shown  tor  thermal  resistance  junction  to-ambient  «/jaI  tor  the 
mountings  shown  is  to  be  used  as  typical  guideline  values  tor  preliminary 
engineering  or  in  cite  the  tie  point  temperature  cannot  be  measured 

TYPICAL  VALUES  FOR  0ja  IN  STILL  AIR 


MOUNTING 
METHOD 

11 

it 

"■OA 

200 

225 

250 

'CW 

2 

210 

235 

260 

x/w 

3 

150 

xm 

MOUNTING  METHOD  1 

L  ,     ,  L 


MOUNTING  METHOD  3 

P.  C.  Board  with 
1-1/2"  I  1-1/2"  copper  lurtace 
1  ■  3/8" 


Vector  pin  mpuntinj 


O-OO 


Axial  Lead  Rectifiers 

. . .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to-silicon  power  diode. 
State-of-the-art  geometry  features  epitaxial  construction  with  oxide  passivation  and 
metal  overlap  contact.  Ideally  suited  for  use  as  rectifiers  in  low-voltage,  high-frequency 
inverters,  free  wheeling  diodes,  and  polarity  protection  diodes. 

•  Low  Reverse  Current 

•  Low  Stored  Charge,  Majority  Carrier  Conduction 

•  Low  Power  Loss/High  Efficiency 

•  Highly  Stable  Oxide  Passivated  Junction 
Mechanical  Characteristics: 

Case:  Void  free,  transfer  molded 

Finish:  All  external  surfaces  corrosion-resistant  and  the  terminal  leads  are  readily 
solderable 

Polarity:  Cathode  indicated  by  polarity  band 
Mounting  Positions:  Any 

Soldering:  220°C  1/16"  from  case  for  ten  seconds 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR150 

MBR160 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

60 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

42 

Volts 

Average  Rectified  Forward  Current  (2) 

(VR(equiv)  s  0  2  VR(dc),  T|_  =  90°C,  R9ja  =  80°C/W,  PC.  Board  Mounting, 
see  Note  3,       =  55°CI 

10 

1 

Amp 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions,  half-wave, 
single  phase,  60  Hz,  Tl  =  70°C) 

Ifsm 

25  (for  one  cycle) 

Amps 

Operating  and  Storage  Junction  Temperature  Range 
(Reverse  Voltage  applied) 

Tj.  T5tg 

-65  to  +150 

°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  applied) 

TJ(pk) 

150 

X 

THERMAL  CHARACTERISTICS  (Notes  3  and  4) 

Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient 

R«JA 

80 

--cw 

ELECTRICAL  CHARACTERISTICS  (TL  =  25°C  unless  otherwise  noted)  (2) 

Characteristic 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage  (1) 
("IF  =  0.1  A) 
lip  -  1  A) 
(iF  =  3  A) 

0.550 
0.750 

1.000 

Volt 

Maximum  Instantaneous  Reverse  Current  la  Rated  dc  Voltage  (1) 
(TL  =  25-C) 
(TL  =  100°C) 

iR 

0.5 
5 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  Ms,  Duty  Cycle  s  2%, 

(2)  Lead  Temperature  reference  is  cathode  lead  1  32  from  case. 


MBR150 
MBR160 


SCHOTTKY  BARRIER 
RECTIFIERS 
1  AMPERE 
50.  60  VOLTS 


PLASTIC 


3-86 


MBR150.  MBR160 
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Figure  1.  Typical  Forward  Voltage 
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Figure  2.  Typical  Reverse  Current* 

"The  curves  shown  are  typical  for  the  highest  voltage  device  in  the  voltage 
grouping.  Typical  reverse  current  for  lower  voltage  selections  can  be 
estimated  from  these  same  curves  if  Vr  is  sufficiently  below  rated  Vr. 
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Figure  3.  Forward  Power  Dissipation 


THERMAL  CHARACTERISTICS 


■■  THE  INCREASE  IN  JUNCTION  TEMPERATURE  ABOVE  THE  LEAD  TEMPERATURE 
r(t)  =  NORMALIZED  VALUE  OF  TRANSIENT  THERMAL  RESISTANCE  AT  TIME,  t,  FROM  FIGURE  4,  i.e.: 
fit,  +  tD)  =  NORMALIZED  VALUE  OF  TRANSIENT  THERMAL  RESISTANCE  AT  TIME,  t|  +  tp. 
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Figure  4.  Thermal  Response 
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MBR150,  MBR160 
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5.  Steady-State  Thermal  Resistance 
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Figure  6.  Typical  Capacitance 


NOTE  3  —  MOUNTING  DATA: 

Data  shown  for  thermal  resistance  junction-to-ambient  (R^JA- 
for  the  mounting  shown  is  to  be  used  as  a  typical  guideline 
values  for  preliminary  engineering  or  in  case  the  tie  point  tem- 
perature cannot  be  measured. 

Typical  Values  for  R#ja     Sti"  A'r 


Mounting 

Lead  Length,  L  (in) 

RflJA 

1/8 

1/4 

1/2 

3/4 

1 

52 

65 

72 

85 

•c/w 

2 

67 

80 

87 

100 

■c/w 

3 

50 

■c/w 

Mounting  Method  1 

P.C.  Board  with 
1-1/2"  x  1-1/2" 
copper  surface. 


Mounting  Method  2 


Mounting  Method  3 

P  C.  Board  with 
1-1/2"  x  1-1/2" 
copper  surface. 


BOARD  GROUND 
PLANE 


VECTOR  PIN  MOUNTING 


NOTE  4  —  THERMAL  CIRCUIT  MODEL: 

(For  heat  conduction  through  the  leads! 


RaSiA) 

1 — vvv — 1 

RNUAI  1 

—Wv- 

R»JIAI  ' 

R0J(KI 

RflUKI 

R9S(K] 

^  TAIAI 

0PD 

TAIKI  2 

TUA]         TCIAI  Tj 

1       1  1 

TCIKI  TLIKI 

1  1 

Use  of  the  above  model  permits  junction  to  lead  thermal  re- 
sistance for  any  mounting  configuration  to  be  found.  For  a  given 
total  lead  length,  lowest  values  occur  when  one  side  of  the  rec- 
tifier is  brought  as  close  as  possible  to  the  heat  sink.  Terms  in 
the  model  signify: 

Ta  =  Ambient  Temperature     Tc  =  Case  Temperature 
Tl  =  Lead  Temperature  Tj  =  Junction  Temperature 

R0S  =  Thermal  Resistance,  Heat  Sink  to  Ambient 
R0L  =  Thermal  Resistance,  Lead  to  Heat  Sink 
R0j  =  Thermal  Resistance,  Junction  to  Case 
Pq  -  Power  Dissipation 


(Subscripts  A  and  K  refer  to  anode  and  cathode  sides,  respec- 
tively! Values  for  thermal  resistance  components  are: 
RflL  =  100oC/W/in  typically  and  120°C/W7in  maximum. 
R#j  =  36°C/W  typically  and  46°C/W  maximum. 

NOTE  5  —  HIGH  FREQUENCY  OPERATION: 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  ma- 
jority carrier  conduction,  it  is  not  subject  to  junction  diode  for- 
ward and  reverse  recovery  transients  due  to  minority  carrier 
injection  and  stored  charge.  Satisfactory  circuit  analysis  work 
may  be  performed  by  using  a  model  consisting  of  an  ideal  diode 
in  parallel  with  a  variable  capacitance.  (See  Figure  6.) 

Rectification  efficiency  measurements  show  that  operation 
will  be  satisfactory  up  to  several  megahertz.  For  example,  rel- 
ative waveform  rectification  efficiency  is  approximatley  70  per- 
cent at  2  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the 
load  is  0.28  at  this  frequency,  whereas  perfect  rectification  would 
yield  0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss:  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capacitance,  which  lowers  the  dc  output  voltage. 


OUTLINE  DIMENSIONS 


NOTES 

1  ALL  RULES  AND  NOTES  ASSOCIATED  WITH  JEDEC 
00-41  OUTLINE  SHALL  APPLY 

2  POLARITY  DENOTED  BY  CATHODE  8AND 

3.  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  "F" 
DIMENSION. 


DM 

MILL* 

ETERS 

INCHES 

MAX 

MM 

MAX 

A 
B 

597 

6.60 

0.235 

0.260 

2.79 

3.05 

0.110 

0120 

D 

0.76 

086 

0.030 

0.034 

« 

27.94 

1.100 

CASE  59-04 
PLASTIC 


3-88 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR320  MBR340 
MBR330  MBR350 
MBR360 


AXIAL  LEAD  RECTIFIERS 

. . .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal-to-silicon 
power  diode.  State-of-the-art  geometry  features  epitaxial  construction  with 
oxide  passivation  and  metal  overlap  contact.  Ideally  suited  for  use  as  rec- 
tifiers in  low-voltage,  high-frequency  inverters,  free  wheeling  diodes,  and 
polarity  protection  diodes. 

•  Extremely  Low  vp 

•  Low  Power  Loss/High  Efficiency 

•  Highly  Stable  Oxide  Passivated  Junction 

•  Low  Stored  Charge,  Majority 
Carrier  Conduction 


SCHOTTKY  BARRIER 
RECTIFIERS 

3.0  AMPERES 
20,  30,  40,  50,  60  VOLTS 


CASE  267-02 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR320 

MBR330 

MBR340 

MBR350 

MBR360 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

20 

30 

40 

50 

60 

v 

Average  Rectified  Forward  Current 
TA  =  65°C 

(R6UA  =  28°C/W,  P.C.  Board  Mounting, 
see  Note  3) 

10 

3.0 

A 

Nonrepetitive  Peak  Surge  Current  (2) 
(Surge  applied  at  rated  load  conditions,  half  wave, 
single  phase  60  Hz,  Tl  =  75"C) 

ifsm 

80 

A 

Operating  and  Storage  Junction 
Temperature  Range  (Reverse  Voltage  applied) 

TJ.  Tstg 

-65  to  150T 

•c 

Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 

TJ(pk) 

150 

°c 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient,  (see  Note  3,  Mounting  Method  3) 

R0JA 

28 

°c/w 

ELECTRICAL  CHARACTERISTICS  (TL  =  25°C  unless  otherwise  noted  )(2) 


Characteristic 

Symbol 

MBR320 

MBR330 

MBR340 

MBR350     |  MBR360 

Unit 

Maximum  Instantaneous 
Forward  Voltage  (1) 
(if  =  1.0  Amp) 
(ip  =  3.0  Amp) 
(ip  =  9.4  Ampl 

VF 

0.500 
0.600 
0.850 

0.600 
0.740 
1.080 

V 

Maximum  Instantaneous 
Reverse  Current  (a  Rated 
dc  Voltage  (1) 

TL  =  25"C 

T|_  =  100°C 

iR 

0.60 
20 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  us.  Duty  Cycle  =  2.0%. 

(2)  Lead  Temperature  reference  is  cathode  lead  1/32"  from  c 


^  RQ 


FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT* 


MBR320,  MBR330,  MBR340,  MBR350,  MBR360 


3-91 


MBR320,  MBR330,  MBR340,  MBR350,  MBR360 


NOTE  3  —  MOUNTING  DATA 


OUTLINE  DIMENSIONS 


Data  shown  for  thermal  resistance  junction-to- 
ambient  (RftJA)  f°r  ,ne  mountings  shown  is  to  be  used 
as  typical  guideline  values  for  preliminary  engineering, 
or  in  case  the  tie  point  temperature  cannot  be  measured. 

TYPICAL  VALUES  FOR  R<uA  IN  STILL  AIR 


Mounting 
Method 

Load  Length,  L  (In) 

R«JA 

1/8 

1/4 

1/2 

3/4 

1 

50 

51 

53 

55 

•cm 

2 

68 

69 

61 

63 

•cm 

3 

28 

'cm 

Mounting  Method  1 

P.C.  Board  where 


Mounting  Method  2 

Vector  Push-In 
Terminals  T-28 


©: 


STYLE  1 : 
PIN  1.  CATHODE 
2.  ANODE 


NOTES: 

1.  DIMENSIONING  &  TOLERANCING  PER 
ANSI  Y14.5, 1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A   I  - 

9.39 

0.370 

B 

6.35 

0.250 

D 

1.22 

1.32 

0.048 

0.052 

K 

25.40 

1.000 

- 

CASE  267-02 
PLASTIC 


Mounting  Method  3 

P.C.  Board  with 
2-1/2"  x  2-1/2" 
copper  surface. 


Board  Ground  Plane 


MECHANICAL  CHARACTERISTICS 

CASE  Void  free,  transfer  molded 

FINISH  All  external  surfaces 

corrosion-resistant  and  the  terminal 
leads  are  readily  solderable 

POLARITY  Cathode  indicated  by 

polarity  band 

MOUNTING  POSITIONS  Any 

SOLDERING  220°C  1/16"  from  case 

 for  ten  seconds 


3-92 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR320P  MBR330P 
MBR340P 


SWITCHMODE  POWER  RECTIFIERS 

. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

•  Epoxy  Meets  UL94,  VO  at  1  /8" 


MAXIMUM  RATINGS 


MBR735 
MBR745 


SCHOTTKY  BARRIER 
RECTIFIERS 

7.5  AMPERES 
35  and  45  VOLTS 

3 

CASE  221B-01 

0^  TO-220AC 

PLASTIC 

Rating 

Symbol 

MBR735 

MBR745 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 

VRWM 

Vr 

35 

45 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 
TC  =  t05°C 

'F(AV) 

7  5 

7  5 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  Vr.  Square  Wave.  20  kHz)  Tc  =  105°C 

Ifrm 

15 

15 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave. 
single  phase.  60  Hz) 

!fSM 

150 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2.0  us,  1.0  kHz) 

Irrm 

1.0 

10 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

-65  to  +150 

°C 

Storage  Temperature 

Tstg 

-65  to +175 

-65  to +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

1000 

V/uS 

THERMAL  CHARACTERISTICS 

Maximum  Thermal  Resistance,  Junction  to  Case 

PflJC 

3.0 

3.0 

-C/W 

Maximum  Thermal  Resistance,  Junction  to  Ambient 

PflJA 

60 

60 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  (1) 
tip*  7.5  Amp.  TC=  125°C) 
(iF=  15  Amp.  TC=  125°C) 
(iF=  15  Amp.  TC  =  25°C) 

VF 

0.57 
0.72 
0.84 

0  57 
0.72 
0.84 

Volts 

Maximum  Instantaneous  Reverse  Current(1) 
(Rated  dc  Voltage.  Tc  =  1 25°C) 
(Rated  dc  Voltage.  Tc  =  25°C) 

iR 

15 

0.1 

15 

0.1 

mA 

(1 )  Pulse  Test:  Pulse  Width  =  300  us,  Duty  Cycle  S  2.0% 
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MBR735,  MBR745 


FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  -  TYPICAL  REVERSE  CURRENT 


0  4  0.6  0.8  1  0 

if,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


20  30  40 

REVERSE  VOLTAGE  (VOLTS) 


FIGURE  3  -  CURRENT  DERATING.  CASE 


FIGURE  4  -  CURRENT  DERATING.  AMBIENT 
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FIGURE  5  -  POWER  DISSIPATION 
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STYLE  I 

PIN  I  CATHODE 
?  N.A 
3  ANODE 
J  CATHODE 


DIM 

MILLIMETERS 

l  N  C 

1ES 

WIN 

MAX 

MIN 

MAX 

A 

15  11 

IS.JB 

LI  595 

0  1,-ii 

| 

9  65 

io  29 

0  380 

0  406 

C 
D 

i  06 
0  6J 

l  SI 

0  160 

0  19C 

f 

C"     4  83 

H 

2  79 

J 

036 

OS" 

0  014 

~ao2T" 

K 

U  70 

M  27 

0  600 

I!  Lifi2 

L 

'  14 

1  27 

0  046 

0  050 

Q 

;  54 

3  D4 

o  to: 

0  120 

R 

:  o< 

2  79 

1  OsC 

o  no 

S 

1  14 

1  39 

a 

0  055 

T 

597 

6  48 

0  235 

C  255 

U 

0  76 

12/ 

0  030 

0  060 

POLARITY:  CATHODE-TO-CASE 


CASE  2218-01 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


— 


MBR1035 
MBR1045 


SWITCHMODE  POWER  RECTIFIERS 


. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 


•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

•  Epoxy  Meets  UL94.  VO  at  1  AS" 


MAXIMUM  RATINGS 


SCHOTTKY  BARRIER 
RECTIFIERS 


1 0  AMPERES 
20  to  45  VOLTS 


CASE  221B-01 
TO-220AC 
PLASTIC 


Rating 

Symbol 

MBR1035 

MBR1045 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 
Vr 

35 

45 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 
TC=  135°C 

Ifiav) 

10 

10 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave,  20  kHz)  Tc  =  135°C 

ifrm 

20 

20 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz) 

'fsm 

150 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2.0  us.  1  0  kHz)  See  Figure  12 

Irrm 

10 

1  0 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to  *  150 

-65  to  *  150 

=  C 

Storage  Temperature 

Tstg 

-65  to  *175 

-65  to  .175 

-c 

Voltage  Rate  ot  Change  (Rated  Vr) 

dv-'dt 

1000 

1000 

V,ws 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

MBR1035 

MBR1045 

Unit 

Maximum  Thermal  Resistance,  Junction  to  Case 

Rojc 

2  0 

2  0 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

MBR1035 

MBR1045 

Unit 

Maximum  Instantaneous  Forward  Voltage  (1) 
(iF  =  10A.  TC=  125°C| 
(iF=  20  A.  TC=  125°C| 
{if  -  20  A,  Tc  =  25°C) 

VF 

0  57 
0  72 
0  84 

0  57 
0  72 
0  84 

Volts 

Maximum  Instantaneous  Reverse  Current  (1 ) 
(Rated  dc  Voltage.  Tc  =  1 25°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

'R 

15 
0  1 

15 
0  1 

mA 

(1 )  Pulse  Test  Pulse  Width  =  300  „s.  Duty  Cvcle  sS  2  0% 
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MBR1035,  MBR1045 


FIGURE  5  -  CURRENT  DERATING.  INFINITE  HEATSINK 


FIGURE  6  -  CURRENT  DERATING.  ReJA  =  1  6°  C/W 
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-        FIGURE  7  -  FORWARD  POWER  DISSIPATION 


FIGURE  8  -  CURRENT  DERATING,  FREE  AIR 
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FIGURE  9  -  THERMAL  RESPONSE 
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|  1  ppk    I  1  Ppk  Duly  Cycle.  D  *  tp/l, 

'°JT~\  I      L  TIME     Peak  P0W<"'  Ppl"  'S  PMk  °' 

r- — ti — ~\  equivalent  square  power  pulse. 

JTJL  "  ppk  '  "sjlID  Ml  -  0)  ■  r(l,  Mp)*r(tp)-rll,|| 

where  iTJL  =  trie  increase  m  junction  temperature  above  the  lead  temperature 

ill)  =  normalized  value  of  transient  thermal  resistance  at  time.  t. 

tor  example,  rltt  +  tp)  =  normalized  value  of  transient 

thermal  resistance  at  time,  ti  +  tp. 
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FIGURE  10  -  CAPACITANCE 


HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance.  (See  Figure  10.) 

Rectification  efficiency  measurements  showthat  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficieny  is  not  indicative  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flowthrough  the 
diode  capacitance,  which  lowers  the  dc  output  voltage. 
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FIGURE  11  -  SCHOTTKY  RECTIFIER 

Anode 


Schottky  Chip  (See  View  A-A) 


Schottky  Chip  —  View  A-A 

Aluminum  Contact  Metal 


Cathode 


Solder  Dipped 
Copper  Leads 


Copper 


UL  Rated  Epoxy 


Motorola  builds  quality  and  reliability  into  its  Schottky 
Rectifiers. 

First  is  the  chip,  which  has  an  interface  metal  between  the 
barrier  metal  and  aluminum-contact  metal  to  eliminate  any 
possible  interaction  between  the  two.  The  indicated  guardring 
prevents  dv/dt  problems,  so  snubbers  are  not  mandatory.  The 
guardring  also  operates  like  a  zener  to  absorb  over-voltage 
transients. 

Second  is  the  package.  The  Schottky  chip  is  bonded  to  the 
copper  heat  sink  using  a  specially  formulated  solder.  This  gives 
the  unit  the  capability  of  passing  10,000  operating  thermal- 
fatigue  cycles  having  a  ATj  of  100°C.  The  epoxy  molding 
compound  is  rated  per  UL94,  VO  @  1/8".  Wire  bonds  are  100% 
tested  in  assembly  as  they  are  made. 

Third  is  the  electrical  testing,  which  includes  100%  dv/dt  at 
1600  V/Ms  and  reverse  avalanche  as  part  of  device 
characterization. 


FIGURE  12  -  TEST  CIRCUIT  FOR  dv/dt  AND 
REVERSE  SURGE  CURRENT 
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OUTLINE  DIMENSIONS 


STYLE  1: 

PIN  I.  CATHODE 

2.  N  A 

3  ANODE 

4  CATHODE 


CASE  221B-01 
TO-220AC 
PLASTIC 


HES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

1= 

3.61 

G 

4.63 

5.33 

0.190 

Xm 

H 

2.79 

3.30 

0.110 

0.130 

J 

0.36 

0.56 

0014 

0  022 

K 

:  a 

14.27 

0.500 

0.562 

L 

1.14 

1.27 

0.045 

0.050 

0 

2.54 

3.04 

0.100 

0.120 

R 

204 

279 

0.080 

0.110 

S 

1.14 

1.39 

0  045 

I  OS 

T 

5.97 

6.48 

as 

0  255 

U 

0.76 

1.27 

0  030 

C  050 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode 
Power  Rectifiers 


. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal.  These  state-of-the- 
art  devices  have  the  following  features: 

•  Guard-Ring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  150°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

•  Epoxy  Meets  UL94,  VO  at  1/8" 

•  Low  Power  Loss/High  Efficiency 

•  High  Surge  Capacity 

•  Low  Stored  Charge  Majority  Carrier  Conduction 


MBR1060 
MBR1070 
MBR1080 
MBR1090 
MBR10100 


SCHOTTKY  BARRIER 
RECTIFIERS 
10  AMPERES 
60-100  VOLTS 


MAXIMUM  RATINGS 


CASE  221 B-01 
TO-220AC 
PLASTIC 


Rating 

Symbol 

MBR 

Unit 

1060 

1070 

1080 

1090 

10100 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

vrwm 
vr 

60 

70 

80 

90 

100 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr)  Tc  -  133°C 

Ifiavi 

10 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  VR,  Square  Wave.  20  kHz)  Tc  =  133"C 

Ifrm 

20 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave,  single  phase.  60  Hz) 

>FSM 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current  (2  us,  1  kHz) 

IRRM 

0.5 

Amp 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

°C 

Storage  Temperature 

Tstg 

-65  to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

Ws 

THERMAL  CHARACTERISTICS 

Maximum  Thermal  Resistance  —  Junction  to  Case 

—  Junction  to  Ambient 

RflJC 
R«JA 

2 

60 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  (1) 
(iF  =  10  Amp,  TC  =  125X) 
(ip  =  10  Amp,  Tc  =  25°C) 
(iF  =  20  Amp,  TC  =  125°C) 
Of  =  20  Amp,  TC  =  25°C) 

VF 

0.7 
0.8 
0.85 
0.95 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  125°C) 
(Rated  dc  Voltage,  Tc  =  25X) 

iR 

150 
0.15 

mA 

(II  Pulse  Test:  Pulse  Width  =  300  ^s,  Duty  Cycle  «  2%. 
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MBR1060,  MBR1070,  MBR1080,  MBR1090,  MBR10100 


0.1      0.2      0.3     0.4      0.5     0.6     0.7      0.8  0.9 
%  INSTANTANEOUS  VOLTAGE  (VOLTS) 

Figure  1.  Typical  Forward  Voltage 


40         60         80  100 
VR,  REVERSE  VOLTAGE  (VOLTS) 

Figure  2.  Typical  Reverse  Current 
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Figure  3.  Current  Derating,  Case 
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Figure  4.  Current  Derating,  Ambient 
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Figure  5.  Forward  Power  Dissipation 


Polarity:  Cathode-To-Case 

CASE  221B-01 
TO-220AC 
PLASTIC 


STYLE  t 

PIN  I  CATHODE 

I  NA 

3  ANODE 

4  CATHODE 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

1511 

15  75 

0  595 

0  620 

B 

9  65 

1029 

0380 

0  405 

C 

406 

4S2 

0160 

0  190 

0 

0  64 

089 

0  025 

0035 

F 

361 

3  73  [  0142 

0147 

4  83 

5.33  1  0190 

0210 

Mh 

m 

330  1  0.110  1  0130 

J 

K 

0  36  H    0  56 
1270  1427 

0014 

0  022 

0  500 

0  562 

L 

Q_ 

1.14 
254 

;o4 

1.27 
304 
279 

0  045 
0  100 

0  050 
0120 

0080 

0110 

S 

1  14 

139 

0045 

0055 

5-97 

648 

0  235 

0  255 

1 

0  76 

1  27 

0  030 

0  050 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR1535CT 
MBR1545CT 


SWITCHMODE  POWER  RECTIFIERS 

. .  .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 

•  Center-Tap  Configuration 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

•  Epoxy  Meets  UL94,  VO  at  1  /8" 


SCHOTTKY  BARRIER 
RECTIFIERS 

15  AMPERES 
35  and  45  VOLTS 


CASE  221A-04 
TO-220AB 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR1535CT 

MBR1545CT 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

35 

45 

Volts 

Average  Rectified  Forward  Current                               Per  Diode 
Tc  =  10S°C  (Rated  Vr)                                             Per  Device 

!fiavi 

7.5 
15 

7  5 
16 

Amps 

Peak  Repetitive  Forward  Current.  Tc  =  105°C 
(Rated  Vr.  Square  Wave.  20  kHz)  Per  Diode 

Ifrm 

15 

15 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz) 

Ifsm 

150 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2.0  us,  1.0  kHz) 

IRRM 

1.0 

10 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

-65  to  +1  50 

°C 

Storage  Temperature 

Tstg 

-65  to +175 

-65  to  +175 

°c 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

1000 

V/Us 

THERMAL  CHARACTERISTICS  PER  DIODE 

Maximum  Thermal  Resistance.  Junction  to  Case 

RflJC 

30 

3  0 

°c/w 

Maximum  Thermal  Resistance.  Junction  to  Ambient 

Rsja 

60 

60 

°c/w 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Maximum  Instantaneous  Forward  Voltage  (1 ) 
(iF=  7.5  Amp.  TC=  125°C) 
(iF=  15  Amp.  TC=  125°C) 
(iF=  15  Amp.  TC  =  25°C| 

»F 

0.57 
0.72 
084 

0.57 
0.72 
0.84 

Volts 

Maximum  Instantaneous  Reverse  Current(1) 
(Rated  dc  Voltage,  Tc  =  1  25°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

iR 

15 
0.1 

15 
0  1 

mA 

(1 )  Pulse  Test  Pulse  Width  =  300  us.  Duty  Cycle  €  2.0% 
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FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 
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FIGURE  2  -  TYPICAL  REVERSE  CURRENT 
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FIGURE  3  -  CURRENT  DERATING.  CASE 


FIGURE  4  -  CURRENT  DERATING,  AMBIENT 
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FIGURE  5  -  POWER  DISSIPATION 
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NOTES: 

1  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
VU5M,  138! 

2  CONTROLLING  DIMENSION:  INCH 

3  DIM  Z  DEFINfS  A  ZONf  WHERE  All  SOOY  AND 
Li  AO  IRREGULARITIES  ARE  ALLOWED 


CASE  221A-04 
TO-220AB 
PLASTIC 


MLUMETERS 

INC 

HES 

DIM 

MAX 

MIN 

MAX 

A 

1448 

157S 

0.570 

0  620 

B 

966 

10  28 

0  380 

0  405 

C 

j  n 

4  62 

C  1 60 

0190 

0 

0.64 

038 

0  025 

0  035 

F 

161 

3  73 

:  u; 

0.147 

2.42 

266 

:?=5 

0  106 

H 

zao 

3  93 

. 

:  155 

J 

0  36 

US 

0.014 

0  022 

K 

12  JO 

14.27 

0  500 

0  562 

L 

1  IS 

1.39 

0  045 

0  055 

N 

4B3 

5  33 

0  190 

(Ulfl 

O 

1H 

3.04 

0.100 

i  a 

2^J 

CC-80 

0110 

s 

1.15 

1.39 

0.045 

0055 

T 

5.97 

647 

: 

_0  255 

U 

0.00 

1.27 

0  000 

0  050 

v 

1.15 

0  045 

2W 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR1635 
MBR1645 


SWITCHMODE  POWER  RECTIFIERS 

. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

16  AMPERES 
35  and  45  VOLTS 


CASE  221B-01 
TO-220AC 
PLASTIC 


MAXIMUM  RATINGS 

Rating 

Symbol 

MBR1635 

MBR1645 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

vrrm 
Vrwm 
Vr 

35 

45 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 
TC=  125°C 

Ifiav) 

16 

16 

Amps 

Peak  Repetitive  Forward  Current 

(Rated  Vr.  Square  Wave.  20  kHz)  Tc  =  1  25°C 

'frm 

32 

32 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave. 
single  phase.  60  Hz) 

Ifsm 

150 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2.0  Ms,  1.0  kHz) 

'RRM 

1.0 

1.0 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to +150 

-65  to  +150 

°C 

Storage  Temperature 

Tstg 

-65  to  +175 

-65to+175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv  dt 

1000 

1000 

V/Ms 

THERMAL  CHARACTERISTICS 

Maximum  Thermal  Resistance,  Junction  to  Case 

Rf/jc 

15 

1.5 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  (1 ) 
(iF=  16  Amp.  TC=  125°CI 
[if  -  16  Amp.  Tc  =  25°C) 

»F 

057 
063 

057 
063 

Volts 

Maximum  Instantaneous  Reverse  Currentd) 
(Rated  dc  Voltage.  Tc  =  1 25°C) 
(Rated  dc  Voltage.  Tc  =  25°C) 

iR 

40 

0.2 

40 

0.2 

mA 

ID  Pulse  Test  Pulse  Width  =  300  nS.  Dutv  Cycle  S  2.0% 
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FIGURE  3  -  CURRENT  DERATING.  CASE  FIGURE  4  —  CURRENT  DERATING.  AMBIENT 
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FIGURE  5  —  FORWARD  POWER  DISSIPATION 
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CATHODE  COMMON  TO  TAB 


DIM 

MILLIMETERS 

INC 

HES 

MIM 

MAX 

MIN 

MAX 

A 

15  11 

15  :!5 

11  595 

D67C 

B 

3  5^ 

in  ?9 

i  23Q 

OJO' 

C 

1  Ob 

4.B2 

0  160 

0  190 

0 

0  64 

049 

0  025 

0  035 

f 

3.61 

3  73 

ii  l.;;-1 

0  147 

G 

4  B3 

5  33 

0  190 

o  i  id 

0  210 
0  130 

2  79 

3  30 

J 

03  f; 

1 2  70 

a  bs 

14  77 

TTT 

001* 
0  500 
0  0*5 

0  100 

0  022 
0  562 
0  050 

ET3B 

a 

2.5* 

3  04 

H 

204 

2  79 

0  0B0 

0110 

1  14 

1  39 

LI  1Kb 

U  055 

T 

5  97 

6  48 

11235 

0  255 

U 

D76 

177 

0  030" 

0O5O~ 

CASE  221B-01 
TO-220AC 
PLASTIC 
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SWITCHMODE  POWER  RECTIFIERS 

. .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features; 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

•  Epoxy  Meets  UL94,  VO  at  1  /8" 


MBR2035CT 
MBR2045CT 


SCHOTTKY  BARRIER 
RECTIFIERS 

20  AMPERES 
35  and  45  VOLTS 


CASE  221A-04 
TO-220AB 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR2035CT 

MBR2045CT 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

Vrwm 
Vr 

35 

45 

Volts 

Average  Rectified  Forward  CurrentlRated  Vr) 

Tc=  135°C 

Ifiav) 

20 

.  20 

Amps 

Peak  Repetitive  Forward  Current  Per  Diode  Leg 
(Rated  Vr.  Square  Wave.  20  kHz)  Tc  =  1353C 

'frm 

20 

20 

Amps 

Nonrepelitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave. 
single  phase.  60  Hz) 

'fsm 

150 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
12  0  j.s.  1 .0  kHz)  See  Figure  1  1 

!rRM 

1.0 

10 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to  ♦  150 

-65  to  » 150 

°C 

Storage  Temperature 

Tstg 

-65  to  +1  75 

-65  to  »175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

1000 

V/,iS 

THERMAL  CHARACTERISTICS 

Maximum  Thermal  Resistance,  Junction  to  Case 

R«JC 

2  0 

2  0 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  (1 ) 
dp  =  10  Amp.  Tc  =  125=CI 
lip  s  20  Amp,  Tc  =  126°C) 
(ip  =  20  Amp.  Tc=  25°C) 

»F 

0  57 
072 
084 

0  57 
0  72 
0.84 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage.  Tq  =  1 25°C| 
(Rated  dc  Voltage.  Tc  =  25°C) 

<R 

15 
0  1 

15 

0.1 

mA 

1 1 )  Pulse  Tesl  Pulse  Width  =  300  pS.  Duty  Cycle  S  2  0% 
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FIGURE  9  -  THERMAL  RESPONSE 


1000 
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HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
earner  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  m  parallel 
with  a  variable  capacitance  (See  Figure  10) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2  0  MHz.  e  g  .  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0  28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0  406  for  sine  wave  inputs  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficieny  ts  not  indicative  of 
power  loss,  it  is  simply  a  result  of  reverse  current  flow  through  the 
diode  capacitance,  which  lowers  the  dc  output  voltage 


FIGURE  10  -  CAPACITANCE 
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FIGURE  1  1  -  TEST  CIRCUIT  FOR  dv/dt  AND 
REVERSE  SURGE  CURRENT 
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N0T£S: 

1.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 

VI4.5M,  1982. 
2  CONTROLLING  DIMENSION:  INCH 
3.  DIM  Z  DEFINES  A  ZONE  WHERE  ALL  BODY  AND 
LEAD  IRREGULARITIES  ARE  ALLOWED 


STYLE  6: 

PIN  1.  ANODE 

2  CATHODE 

3  ANODE 

4  CATHODE 


CASE  221A-04 
TO-220AB 


DIM 

MILLIN 

ETERS 

INCHES 

MIN 

MAX 

MIN 

A 

'J4S 

1575 

0  SJD 

0  620 

6 

9.66 

,0.28 

0.380 

0405 

C 

isn 

4.82 

0.160 

0190 

D 

0.64 

0.88 

0.025 

0  035 

F 

3.61 

373 

0.142 

0147 

G 

242 

2.66 

0.095 

0105 

H 

2.30 

3.93 

0110 

0155 

J 

0.36 

0  56 

0.014 

o  02: 

K 

12.70 

1427 

0  500 

0.562 

L 

1.15 

1.39 

0.045 

0055 

N 

463 

533 

0.190 

0  210 

Q   I  2.54 

3  04      0  100 

0120 

R  2.04 

2.79 

0080 

0110 

S 

US 

139 

0  045 

0056 

T 

5.9! 

6  47 

0.235 

0255 

U 

0.00 

127 

0.000 

0.050 

0.045 

Z 

!  M 

0.080 
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TECHNICAL  DATA 


Switch  mode 
Power  Rectifiers 


.  . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal.  These  state-of-the- 
art  devices  have  the  following  features: 

•  20  Amps  Total  (10  Amps  Per  Diode  Legl 

•  Guard-Ring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  150°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

•  Epoxy  Meets  UL94,  VO  at  1/8" 

•  Low  Power  Loss/High  Efficiency 

•  High  Surge  Capacity 

•  Low  Stored  Charge  Majority  Carrier  Conduction 


MBR2060CT 
MBR2070CT 
MBR2080CT 
MBR2090CT 
MBR20100CT 


SCHOTTKY  BARRIER 
RECTIFIERS 
20  AMPERES 
60-100  VOLTS 


MAXIMUM  RATINGS  PER  DIODE  LEG 


CASE  221A-04 
TO-220AB 
PLASTIC 


Rating 

Symbol 

MBR 

Unit 

206OCT 

2070CT 

2080CT 

2090CT 

20100CT 

 ._. 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

60 

70 

80 

90 

100 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr)  Tc  =  133°C 

Ifiav) 

10 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  VR,  Square  Wave,  20  kHz)  Tc  =  133°C 

Ifrm 

20 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave,  single  phase,  60  Hz) 

Ifsm 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current  (2  /xs,  1  kHz) 

irrm 

0.5 

Amp 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

"C 

Storage  Temperature 

Tstg 

-65  to  +175 

"C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

V/U.S 

THERMAL  CHARACTERISTICS 

Maximum  Thermal  Resistance  —  Junction  to  Case 

—  Junction  to  Ambient 

RHJC 
R#JA 

2 

60 

°cw 

ELECTRICAL  CHARACTERISTICS  PER  DIODE  LEG 



Maximum  Instantaneous  Forward  Voltage  (1) 
(ip  =  10  Amp,  TC  =  125°CI 
(ip  =  10  Amp,  Tc  =  25°CI 
(ip  =  20  Amp,  TC  =  125X) 
(ip  =  20  Amp,  Tc  i  25"C) 

VF 

0.7 
0.8 
0.85 
0.95 

Volts 

Maximum  Instantaneous  Reverse  Current  (11 
(Rated  dc  Voltage,  Tc  =  125°C) 
(Rated  dc  Voltage,  Tc  =  25X) 

iR 

150 

0.15 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  (is.  Duty  Cycle  s  2%. 
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Figure  1.  Typical  Forward  Voltage  Per  Diode 
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Figure  3.  Current  Derating,  Case 
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Figure  2.  Typical  Reverse  Current  Per  Diode 
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Figure  4.  Current  Derating,  Ambient 
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Figure  5.  Average  Power  Dissipation  and 
Average  Current 
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STYLE  6 

PIN  1  ANODE 

2  CATHODE 

3  ANODE 

<  CATHODE 


Polarity:  Cathode-To-Case 

NOUS: 

1  DIMENSIONING  AND  TOLEBANCING  PER  ANSI 

J  CONTROLLING  DIMENSION  INCH 
3  DIM  I  DEFINES  A  ZONE  WHEflE  ALL  BOD*  AND 
TIES  ARE  ALLOWED 


0>M 

WJJUET»S 

INC 

its 

tm 

MAX 

MAX 

1*  48 

u;s 

m 

966 

1D!8 

mi 

Q  Iffl 

u  1% 

am 

i)  02b 

0035 

| 

im 
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IM 

am 

CASE  221A-04 
TO-220AB 
PLASTIC 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR2535CT 
MBR2545CT 


SWITCHMODE  POWER  RECTIFIERS 

...  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

30  AMPERES 
35  and  45  VOLTS 


CASE  221A-04 
TO-220AB 
PLASTIC 


I 

MAXIMUM  RATINGS 

Rating 

Symbol 

MBR2535CT 

MBR2545CT 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

vrwm 
vr 

35 

45 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 
Tc  =  130°C 

Iravi 

30 

30 

Amps 

Peak  Repetitive  Forward  Current  Per  Diode  Leg 
(Rated  Vr.  Square  Wave.  20  kHz!  Tc  =  1 30°C 

Ifrm 

30 

30 

Amps 

Nonrepetitive  Peak  Surge  Current  per  Diode  Leg 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase.  60  Hz) 

Ifsm 

150 

150 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
[2  0  ps.  1  0  kHz) 

!RRM 

1  0 

10 

Amps 

Operating  Junction  Temperature 

TJ 

-65  to  *  1  50 

-65  to  +  1  50 

°C 

Storage  Temperature 

Tstg 

-65  to +175 

-65  to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

1000 

V.>s 

THERMAL  CHARACTERISTICS  PER  DIODE  LEG 

Maximum  Thermal  Resistance,  Junction  to  Case 

RflJC 

1.5 

1.5 

°c/w 

ELECTRICAL  CHARACTERISTICS  PER  DIODE  LEG 

Maximum  Instantaneous  Forward  Voltage  (1 ) 
{ip-  30  Amp,  Tc=  125°C) 
(ip  =  30  Amp,  Tc=  25°C) 

VF 

0.73 
0.82 

0.73 
0.82 

Volts 

Maximum  Insta  ntaneous  Reverse  Current  ( 1 ) 
(Rated  dc  Voltage.  Tc  =  1 25°CI 
(Rated  dc  Voltage.  Tr;  «  25°CI 

iR 

40 
02 

40 
0.2 

mA 

(1)  Pulse  Test  Pulse  Widlh  =  300  Ms,  Duty  Cycled  2.0% 

I 
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FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  -  TYPICAL  REVERSE  CURRENT 
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FIGURE  3  -  CURRENT  DERATING.  CASE 


FIGURE  4  -  CURRENT  DERATING.  AMBIENT 
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FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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STYLE  6 

PIN  |.  ANODE 

2  CATHQOE 

3  ANODE 

4.  CATHODE 


NOTES' 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.SM,  1981. 

2.  CONTROLLING  DIMENSION:  INCH. 

3  DIM  I  DEFINES  A  ZONE  WHERE  AIL  BODY  AND 
LEAD  IRfiEGULAfllTIES  ARE  ALLOWED 


D;M 

MILL* 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

1448 

15  JS 

0  570 

0  6<£ 

8 

9.E6 

10  28 

0  380 

0  405 

C 

40? 

4.82 

0  150 

0  190 

D 

064 

Mi 

a  ds 

0  035 

F 

161 

-la, 

0142 

II  1*3 

' 

2  42 

266 

:  095 

0  105 

2.80 

393 

ono 

0155 

J 

0.36 

0.55 

0014 

0  022 

K 

12.70 

1477 

u  500 

0  562 

L 

1.1S 

1.39 

0MS 

0  055 

N 

483 

533 

0190 

om 

000 

0.080 

CASE  221A-04 
TO-220AB 
PLASTIC 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR3020CT 
MBR3035CT 
MBR3045CT 

SD241 




SWITCHMODE  POWER  RECTIFIERS 


.  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 


•  Dual  Diode  Construction 

•  Guardring  for  Stress  Protection 

•  Low  Forward  Voltage 

•  1  50°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

30  AMPERES 
20  to  45  VOLTS 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR3020CT 

MBR3035CT 

MBR3045CT  1 

SD241 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

20 

35 

45 

45 

Volts 

Average  Rectified  Forward  Currenl       Per  Device 
(Rated  Vr)  Tc  =  105°C                     Per  Diode 

10 

30 
16 

30 
15 

30 
15 

30 
15 

Amps 

Peak  Repetitive  Forward  Current,  Per  Diode 
(Rated  Vr.  Square  Wave.  20  kHz) 

Ifrm 

30 

30 

30 

30 

Amps 

Nonrepemive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave.  single  phase.  60  Hz) 

Ifsm 

400 

400 

400 

400 

Amps 

Peak  Repetitive  Reverse  Current.  Per  Diode 
(2  0  ^s.  1.0  kHz)  See  Figure  8 

irrm 

2.0 

2.0 

2  0 

20 

Amps 

Operating  Junction  Temperature 

Tj 

-66  to  +  150 

-65  to  ♦  150 

-65  to  *  1  50 

-65  to+150 

3C 

Storage  Temperature 

Tstg 

-65  to  +  175 

-65  to  +175 

-65  to  +  175 

-65  to  +175 

»G 

Peak  Surge  Junction  Temperature 
(Forward  Current  Applied) 

Tjlpkl 

175 

175 

175 

175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

1000 

1000 

V>s 

1000 

THERMAL  CHARACTERISTICS  PER  DIODE 

Maximum  Thermal  Resistance,  Junction  to  Case 

R«JC 

14 

1.4 

1.4 

1.4 

°C/W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Maximum  Instantaneous  Forward  Voltage  (1 ) 
lip  =  10  Amp.  Tc  =  125°C) 
(ip=  20  Amp.  Tc=  125°C) 
dp  =  30  Amp.  Tc  =  125°C) 
(ip  =  30  Amp.  Tc  =  25°C) 

VF 

0.60 
0.72 
0.76 

0.60 
072 
076 

0.60 
072 
0.76 

0.47 
0  60 

Volts 

Maximum  Instantaneous  Reverse  Current!!) 
(Rated  dc  Voltage,  Tc  =  1 25I>C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

iR 

60 
1.0 

60 
1.0 

60 

1.0 

100 

Vr  =  36  V 

mA 

Capacitance 

2000 

2000 

2000 

2000 

pF 

{1 )  Pulse  Tesi  Pulse  Width  =  300  -iS.  Duty  Cycle  ^  2.0% 


3-113 


MBR3020CT,  MBR3035CT,  MBR3045CT,  SD241 


FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT 
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FIGURE  3  -  MAXIMUM  SURGE  CAPABILITY 
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FIGURE  4  -  CURRENT  DERATING 


FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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FIGURE  6  -  THERMAL  RESPONSE  PER  DIODE  LEG 
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HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance.  (See  Figure  7.) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0  406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficieny  is  not  indicative  of 
power  loss;  it  is  simply  a  result  of  reverse  current  flowthrough  the 
diode  capacitance,  which  lowers  the  dc  output  voltage 


FIGURE  7 -CAPACITANCE 
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FIGURE  8  -  TEST  CIRCUIT  FOR  REPETITIVE 
REVERSE  CURRENT 
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MBR3020CT,  MBR3035CT,  MBR3045CT,  SD241 


FIGURE  9  -  SCHOTTKY  RECTIFIER 


Steel  Cap  Welded  to  Base 


Steel  Base  (Cathode) 


Copper  Heat  Spreader 
Brazed  to  Steel  Base 


Glass  Seal 

-  Copper  Core  Steel  Pins 


Barrier 
sk\  Metal 


Chip 


View  A-A 


Motorola  builds  quality  and  reliability  into  its  Schottky  Recti- 
fiers. 

First  is  the  chip,  which  has  an  interface  metal  between  the 
platinum-barrier  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier  The  indicated 
guardring  prevents dv  dt  problems,  so  snubbers  are  not  required 
The  guardring  also  operates  like  a  zene'  to  absorb  over-voltage 
transients 

Second  is  the  package  There  are  molybdenum  disks  which 
closely  match  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip  The  pin-to-chip  aluminum  leadwire 


provides  stress  relief  These  two  features  give  the  unit  the  cap 
ability  of  passing  stringent  thermal  fatigue  tests  for  5,000 
cycles.  Copper -core  steel  pins  match  the  expansion  coefficient  of 
theglassandarelongenough  (0  440  in,  mm.)  to  reach  through  a 
heat  sink  to  a  printed  circuit  board 

Third  is  the  redundant  electrical  testing  The  device  is  tested 
before  assembly  in  "sandwich"  form  with  the  chip  between  the 
moly  disks  It  is  tested  again  after  assembly  As  part  of  the  final 
electrical  lest,  devices  are  100°o  tested  for  dv  dtatl.600V  Ms 
and  reverse  avalanche 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion  resis- 
tant and  terminal  lead  is  readily  solderable 

POLARITY:  Cathode  to  Case 

MOUNTING  POSITION:  Any 


MILLIMETERS 

INC 

HES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

39  3  7 

1.550 

B 

22  23 

0.875 

C 

I"  6.35 

11  43 

0.250 

0.450 

0 

0.97 

1  09 

0.038 

0.043 

E 

3.43 

0.135 

F 

30.15  BSC 

1.187  BSC 

G 

10  92  BSC 

0  430  BSC 

H 

SM  as. 

0.215  BSC 

J 

16.89  BSC 

0  665  BSC 

K 

11.18 

12.19 

0.440 

0.480 

Q 

3.84 

4.09 

0.151 

0.161 

R 

26.67 

1.050 

V 

3.84 

4.09 

0.161 

0.161 

CASE  11-03 
TO-204AA 
METAL 


NOTES: 

1   DIAMETERS  0,  V  AND  SURFACE  T  ARE  DATUMS. 

2.  POSITIONAL  TOLERANCE  FOR  HOLE  0: 
|»|<0.25(0.010)®lT|V®| 

3.  POSITIONAL  TOLERANCE  FOR  LEADS: 
[11100.30  IO.Q12)®lTlV®|0.®| 

4.  DIMENSIONING  AND  TO LERANCING  PER  ANSI 
Y14.5.  1973. 

STYLE  4: 

PIN  1.  ANODE  1 
2.  ANODE  2 
CASE.  COMMON  CATHODE 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR3035PT 
MBR3045PT 


SWITCHMODE  POWER  RECTIFIERS 


. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal. 
These  state-of-the-art  devices  have  the  following  features: 


•  Dual  Diode  Construction  —  Terminals  1  and  3  May  Be  Connected 

For  Parallel  Operation  At  Full  Rating 

•  Guardring  For  Stress  Protection 

•  Low  Forward  Voltage 

•  150°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

30  AMPERES 
35  to  45  VOLTS 


RATINGS 


Rating 

Symbol 

Maximum 

Unit 

Peak  Repetitive  Reverse  Voltage  M8R3035PT 
Working  Peak  Reverse  Voltage  M8R3046pT 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

35 
45 

Volts 

Average  Rectified  Forward  Current  Per  Device 
(Rated  Vr)  Tc  =  105°C                  Per  Diode 

If(AV) 

30 
15 

Amps 

Peak  Repetitive  Forward  Current.  Per  Diode 
(Rated  VR.  Square  Wave.  20  kHz) 

'frm 

30 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  Applied  at  rated  load  conditions 
halfwave.  single  phase.  60  Hz) 

Ifsm 

200 

Amps 

Peak  Repetitive  Reverse  Current.  Per  Diode 
(2.0  Ms.  1 .0  kHz)  See  Figure  6 

Irrm 

2.0 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

°C 

Storage  Temperature 

Tstg 

-65  to  +175 

°C 

Peak  Surge  Junction  Temperature 
(Forward  Current  Applied) 

TJ(pk) 

175 

°c 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

V/(iS 

THERMAL  CHARACTERISTICS  PER  DIODE 

Thermal  Resistance,  Junction  to  Case 

Rojc 

1.4 

°C/W 

Thermal  Resistance.  Junction  to  Ambient 

R9JA 

40 

°C/W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Instantaneous  Forward  Voltage  (1 ) 
(iF  =  20  Amp.  TC  =  125°C| 
(iF  =  30  Amp.  TC  =  125°C) 
(ip  =  30  Amp.  Tc  =  25°CI 

»F 

060 

0.72 
0  76 

Volts 

Instantaneous  Reverse  Current  (1 ) 
(Rated  dc  Voltage.  Tc  =  1  25°C) 
(Rated  dc  Voltage.  Tc  =  25°C) 

'R 

100 
1.0 

mA 

(1)  Pulse  Tesl   Pulse  Width  =  300  us.  Dulv  Cycles  2  0% 


"1 


7&\ 


1 


A 


NOTES: 

1  DIMENSIONING  AND  TOLERANCING  PER  ANSI 

Y14.5M,  1982. 
2.  CONTROLLING  DIMENSION:  INCH. 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

20.32 

21.08 

0.800 

0  830 

B 

15.49 

15.90 

0.610 

0.626 

C 

4.19 

5.08 

0.165 

0.200 

D 

1.02 

1.65 

0.040 

0.065 

E 

1.35 

1.65 

0.063 

0.065 

G 

5.21 

5.72 

0.205 

0.225 

H 

2  65 

294 

0.104 

0.116 

J 

0.38 

0.64 

0.015 

0  025 

K 

12.70 

15.49 

0.500 

0.610 

L 

15.88 

16.51 

0.625 

0.65O 

N 

12.19 

12.70 

0.480 

0.500 

Q 

4.04 

4.22 

0159 

0166 

CASE  340-02 
TO-218AC 
PLASTIC 
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MBR3035PT,  MBR3045PT 

FIG 


3URE  1  -  TYPICAL  FORW, 


'ARD  VOLTAGE 


FIGURE  2  -  TYPICAL  REVERSE  CURRENT 
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»F.  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 
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FIGURE  3  -  CURRENT  DERATING  PER  LEG 


FIGURE  4  -  FORWARD  POWER  DISSIPATION 
PER  LEG 
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FIGURE  5  -  CAPACITANCE 
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FIGURE  6  —  TEST  CIRCUIT  FOR  REPETITIVE 
REVERSE  CURRENT 
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MBR3520 
MBR3535 
MBR3545,H,H1 


SWITCHMODE  POWER  RECTIFIERS 


.  .  .  using  a  platinum  barrier  metal  in  a  large  area  metal-to-silicon 
power  diode.  State-of-the-art  geometry  features  epitaxial  construc- 
tion with  oxide  passivation  and  metal  overlap  contact.  Ideally  suited 
for  use  as  rectifiers  in  low-voltage,  high-frequency  inverters,  free- 
wheeling diodes,  and  polarity-protection  diodes. 

•  Guardring  for  dv/dt  Stress  Protection 

•  Guaranteed  Reverse  Surge  Current/Avalanche 

•  1  50°C  Operating  Junction  Temperature 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR3520 

MBR3535 

MBR3546.  H,  HT 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 
Vr 

20 

35 

45 

Volts 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave.  20  kHz.  Tc  -  110'C) 

!fRM 

-«                                 70  *- 

Amps 

Average  Rectified  Forward  Current 
(Rated  Vr,  Tc  =  110'C) 

!F(AV) 

-*  35   »» 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2.0  jits;  1 .0  kHz)  See  Figure  8 

iRRM 

-«  2.0  »- 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase.  60  Hz) 

Ifsm 

-«                                600   *• 

Amps 

Operating  Junction  Temperature 

Tj 

°C 

Storage  Temperature 

Tstg 

-+  65  to  *\ 75   *■ 

°C 

Voltage  Rate  of  Change 
(Rated  Vr) 

dv/dt 

-*                              1000   »- 

V/tis 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction-to-Case 

Rojc 

1.3 

1.5 

"C  W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (1) 
(iF  =  35  Amp,  TC=  125°C) 
(iF=  35  Amp.  Tc=  25°C] 
|iF=  70  Amp.  Tc=  125°C) 

«F 

0.49 
0.55 
0.60 

0.55 
063 
0.69 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  Voltage.  Tc  =  125°C) 
(Rated  Voltage.  Tc  =  25°C| 

'R 

60 
0.1 

100 

0.3 

mA 

Capacitance  (Vr  =  1 .0  Vdc,  100  kHz  >  f  >  1  0  MHz,  Tc  =  25°C) 

c, 

3000 

3700 

pF 

•H  and  H1  devices  include  extra  resting.  See  Figure  10. 
It  1  Pulse  Test:  Pulse  Width  =  300  „s.  Duty  Cycle  =  2.0% 

MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


SCHOTTKY  BARRIER 
RECTIFIERS 

35  AMPERES 
20  to  45  VOLTS 


^       CASE  56-03 

DO-203AA 

METAL 
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MBR3520,  MBR3535,  MBR3545,  H,  H1 


«f,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


FIGURE  4  -  CURRENT  DERATING  FIGURE  5  -  POWER  DISSIPATION 
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MBR3520,  MBR3535,  MBR3545,  H,  H1 
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FIGURE  6  -  THERMAL  RESPONSE 


+t+t- 


Ppk        Duty  Cycle.  D  =  lp/Tl 

Peak  Power.  Ppk,  is  peak  of  an 
TIME    equivalent  square  power  pulse. 

i  i  i  i  Mil   II    I  I  I  1 1 


ATjc=  Ppk    R0JC[D  +  d  -Dt-  r(H  +  tp)  +  r(tp)  -  r(H )] 
where 

ATjc  -  the  increase  in  [unction  temperature  above  the  case  temperature 
r(t|  =  normalized  value  ot  transient  thermal  resistance  at  time,  t,  from  Figure  6,  i.e. 
r< 1 1  +  tp)  -  normalized  value  of  transient  thermal  resistance  at  time,  ti  +  tp. 
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i  i  i  i 


10 


100 


1000 


t,  TIME  (ms) 


HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance.  (See  Figure  7.) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss;  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capacitance,  which  lowers  the  dc  output  voltage. 


FIGURE  7  —  CAPACITANCE 
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FIGURE  8  -  TEST  CIRCUIT  FOR  dv/dt 
AND  REVERSE  SURGE  CURRENT 
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STYLE  2: 

TERM  I.  ANODE 

2.  CATHODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

11.94 

12.83 

0.470 

0.505 

B 

10.77 

11.10 

0.424 

0.437 

C 

10.29 

0.405 

D 

6.35 

0.250 

E 

1.91 

4.45 

0.075 

0.175 

F 

1.52 

0.060 

J 

1072 

11.51 

0.422 

0.463 

K 

20.32 

0.800 

P 

4.14 

4.80 

0.163 

0.189 

0 

1.52 

0.060 

H 

10.77 

0.424 

All  JEDEC  dimensions  and  notes  apply 


CASE  56  03 
DO-203AA 
METAL 
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MBR3520,  MBR3535,  MBR3545,  H,  H1 


Alloy  52 


Steel 


Copper  Base  ■ 


Hole  Dia=.073 


Glass  Seal 


038  Copper 


VIEW  A-A 


SCHOTTKY  RECTIFIER 

Copper  Lead 


Motorola  builds  quality  and  reliability  into  its  Schottky  Rectifiers. 

First  is  the  chip,  which  has  an  interface  metal  between  the 
platinum-barrier  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier.  The  indicated 
guardring  prevents  dv/dt  problems,  so  snubbers  are  not  manda- 
tory. The  guardring  also  operates  like  a  zener  to  absorb  over- 
voltage  transients. 

Second  is  the  package.  There  are  molybdenum  disks  which 
closely  ma'.ch  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip.  The  top  copper  lead  is  also  stress-reliefed 
to  prevent  damage  during  assembly.  These  two  features  give  the 


Moly  Disk 


Barrier  Metal 


Oxide  Passivation 


Moly  Disk 

Guardring       VIEW  A-A 


unit  the  capability  of  passing  powered  thermal  fatigue  tests  for 
5,000  cycles.  The  top  copper  lead  provides  a  low  resistance  to 
current  and  therefore  does  not  contribute  to  device  heating;  a 
heat  sink  should  be  used  when  attaching  wires 

Third  is  the  redundant  electrical  testing.  The  device  is  tested 
before  assembly  in  "sandwich"  form,  with  the  chip  between  the 
moly  disks.  It  is  tested  again  after  assembly.  As  part  of  the  final 
electrical  test,  devices  are  100%  tested  for  dv-  dt  at  1 ,600  V/^s 
and  reverse  avalanche.  Devices  are  also  100%  reverse  scope 
tested  for  trace  anomalies. 


FIGURE  10  -  HI-REL  PROGRAM  OPTIONS 


PRODUCTION  PROCESS 

1 .  Raw  Material 

2.  Factory  Processing 
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INSPECTION  LOT  FORMATION 
AFTER  FINAL  ASSEMBLY 
OPERATION  (SEALING) 


I 


100%  PROCESS  CONDITIONING 

1 .  High  Temperature  Storage 

2.  Temperature  Cycling 

3.  Constant  Acceleration 

4.  Hermetic  Seal  {Fine  and  Gross) 


The  MBR3545  is  also  available  with  two  levels  of  extra  testing 
similar  to  "TX"  screening  and  including  Group  A  and  B  inspection 
programs.  Both  the  MBR3545H  and  MBR3545H1  go  through 
1 00%  screening  consisting  of  high  temperature  storage,  temper- 
ature cycling,  constant  acceleration  and  hermetic  seal  testing 
prior  to  a  sample  being  submitted  to  Group  A  and  B  inspection 
After  completion  of  Group  B  inspection,  the  MBR3545H  is  avail- 
able without  additional  screening.  MBR3545H1  devices  are 
further  processed  through  a  high  temperature  reverse  bias 
(HTRB)  and  forward  burn-in  Consult  factory  for  details 


MBR3545H  HOLDING  AREA: 
1  00%  Group  A  Test 


PREPARATION 
FOR 
DELIVERY 


INSPECTION  TESTS 
TO  VERIFY  LTPD: 

Group  A 

Group  B 
(Sample  Tests) 


REVIEW  OF 
GROUPS  A  &  B  DATA 
FOR  ACCEPT  OR  REJECT 
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100%  POWER  CONDITIONING 

1 .  Electrical  Test 

2.  HTRB  (160  Hrs  Min) 

3.  Electrical  Test  (PDA  -  10) 

4.  DC  Forward  Burn-In  (24  Hrs  Min) 

5.  Electrical  Test  (PDA  =  10) 


MBR3545H1 

HOLDING  AREA: 
100%  Group  A  Test 


PREPARATION 
FOR 
DELIVERY 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode 
Power  Rectifiers 

. . .  using  a  platinum  barrier  metal  in  a  large  area  metal-to-silicon  power  diode.  State-of- 
the-art  geometry  features  epitaxial  construction  with  oxide  passivation  and  metal  over- 
lap contact.  Ideally  suited  for  use  as  rectifiers  in  low-voltage,  high  frequency  inverters, 
free-wheeling  diodes,  and  polarity-protection  diodes. 

•  Guaranteed  Reverse  Avalanche 

•  Guardring  for  dv/dt  Stress  Protection 

•  175°C  Operating  Junction  Temperature 

•  Extremely  Low  Forward  Voltage 


MBR6015L 
MBR6020L 
MBR6025L 
MBR6030L 


SCHOTTKY  RECTIFIERS 
60  AMPERES 
15  TO  30  VOLTS 


MAXIMUM  RATINGS 


3 

CASE  257-01 

DO-203AB 

METAL 

Rating 

Symbol 

Value 

Unit 

Peak  Repetitive  Reverse  Voltage  MBR6015L 
Working  Peak  Reverse  Voltage  MBR6020L 
DC  Blocking  Voltage  MBR6025L 

MBR6030L 

Vrrm 
Vrwm 
Vr 

15 
20 
25 
30 

Volts 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave,  20  kHz)  Tc  =  90X 

Ifrm 

150 

Amps 

Average  Rectified  Forward  Current 
(Rated  Vr)  Tc  =  120°C 

io 

60 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2  us,  1  kHz)  See  Figure  7 

iRRM 

2 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave,  single  phase,  60  Hz) 

IFSM 

1000 

Amps 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

°C 

Storage  Temperature  Range 

Tstg 

-65  to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

10P0 

V/Ms 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction  to  Case 


R<UC 


0.8 


X/W 


ELECTRICAL  CHARACTERISTICS 


Maximum  Instantaneous  Forward  Voltage  (1) 
(ip  =  30  Amps,  Tc  =  25°C) 
(if  =  60  Amps,  Tc  =  25X) 
(if  =  30  Amps,  Tc  =  150°C) 
(ip  =  60  Amps,  Tc  =  150X) 

vf 

0.42 
0.48 
0.30 
0.38 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  Voltage,  Tc  =  25X) 
(Rated  Voltage,  Tc  =  125X) 


iR 

50 
280 

mA 

Capacitance 
(Vr  =  1  Vdc,  100  kHz  s  f  s  1  MHz) 

Ct 

6000 

pF 

(1)  Pulse  Tost:  Pulse  Width  «  300  jis.  Duty  Cycle  *  2%. 
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200 


1 00 
70 
50 

30 


T, 

=  15t 

125°C — . 
100°C  — L 

\ 

f 

1 

0      0.1      0.2     0.3      0.4     0.5      0.6     0.7      0.8     0.9  1 
vr,  INSTANTANEOUS  VOLTAGE  (VOLTSI 

Figure  1.  Typical  Forward  Voltage 


NOTE  1 

HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result 
of  majority  carrier  conduction,  it  is  not  subject  to  junction 
diode  forward  and  reverse  recovery  transients  due  to  mi- 
nority carrier  injection  and  stored  charge.  Satisfactory  cir- 
cuit analysis  work  may  be  performed  by  using  a  model 
consisting  of  an  ideal  diode  in  parallel  with  a  variable 
capacitance.  (See  Figure  4.) 

Rectification  efficiency  measurements  show  that  op- 
eration will  be  satisfactory  up  to  several  megahertz.  For 
example,  relative  waveform  rectification  efficiency  is  ap- 
proximately 70  percent  at  2  MHz,  e.g.,  the  ratio  of  dc 
power  to  RMS  power  in  the  load  is  0.28  at  this  frequency, 
whereas  perfect  rectification  would  yield  0.406  for  sine 
wave  inputs.  However,  in  contrast  to  ordinary  junction 
diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss;  it  is  simply  a  result  of  reverse  current  flow 
through  the  diode  capacitance,  which  lowers  the  dc  out- 
put voltage. 


10  20  30 

Vr,  REVERSE  VOLTAGE  [VOLTSI 

Figure  2.  Typical  f.everse  Current* 

•The  curves  shown  are  typical  for  the  highest  voltage  device  in 
the  voltage  grouping.  Typical  reverse  current  for  lower  voltage 
selections  can  be  estimated  from  these  same  curves  if  Vr  is  suf- 
ficiently below  rated  Vr. 


20,000 


0.5  0.7    1  2     3  5 

Vr,  REVERSE  VOLTAGE  (VOLTS) 

Figure  3.  Capacitance 


,2!n, 

UHz  ioo  n 

CURRENT  CARBON 
AMPLITUDE 

ADJUST 
0-10  AMPS 


Figure  4.  Test  Circuit  for  dv/dt 
and  Reverse  Surge  Current 
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80  100  120 

TC,  CASE  TEMPERATURE  ft] 

Figure  5.  Forward  Current  Derating 


5    10    15    20    25    30    35   40    45   50    55   60    65  70 
lf|AV|.  AVERAGE  FORWARD  CURRENT 

Figure  6.  Power  Dissipation 


NOTE  2 


DUTY  CYCLE,  D  =  Uli 
,IS  PE 


PEAK  POWER,  Ppk,  IS  PEAK  OF  AN 
TIME     EQUIVALENT  SQUARE  POWER  PULSE. 


To  determine  maximum  junction  temperature  of  the 
diode  in  a  given  situation,  the  following  procedure  is 
recommended: 

The  temperature  of  the  case  should  be  measured  using 
a  thermocouple  placed  on  the  case.  The  thermal  mass 
connected  to  the  case  is  normally  large  enough  so  that 
it  will  not  significantly  respond  to  heat  surges  generated 


m  the  diode  as  a  result  of  pulsed  operation  once  steady- 
state  conditions  are  achieved.  Using  the  measured  value 
of  Tq,  the  junction  temperature  may  be  determined  by: 
Tj  =  TC  +  ATjc 

where  ATq  is  the  increase  in  junction  temperature 
above  the  case  temperature.  It  may  be  determined  by: 

ATJC  =  Ppk-RtfJClD  +  d-DHItT+tpl  +  rOtpJ-rlt!)] 
where 

r(t)  =  normalized  value  of  transient  thermal  resistance 
at  time,  t,  from  Figure  7,  i.e.: 

r(ti  -tp)  =  normalized  value  of  transient  thermal  re- 
sistance at  time  t-|  +tp. 
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COPPER 

COLD  WELD 
ALLOY  52 


VIEW  A-A 


COPPER  LEAD 


MOLY  DISK 


COPPER  BASE 


BARRIER  METAL 


OXIDE  PASSIVATION 


Motorola  builds  quality  and  reliability  into  its  Schottky 
Rectifiers. 

First  is  the  chip,  which  has  an  interface  metal  between 
the  platinum-barrier  metal  and  nickel-gold  ohmic-contact 
metal  to  eliminate  any  possible  interaction  with  the  bar- 
rier. The  indicated  guardring  prevents  dv/dt  problems,  so 
snubbers  are  not  mandatory.  The  guardring  also  operates 
like  a  zener  to  absorb  overvoltage  transients. 

Second  is  the  package.  There  are  molybdenum  disks 
which  closely  match  the  thermal  coefficient  of  expansion 
of  silicon  on  each  side  of  the  chip.  The  top  copper  lead 


VIEW  A-A 


has  a  stress  relief  feature  which  protects  the  die  during 
assembly.  These  two  features  give  the  unit  the  capability 
of  passing  stringent  thermal  fatique  tests  for  5,000  cycles. 
The  top  copper  lead  provides  a  low  resistance  to  current 
and  therefore  does  not  contribute  to  device  heating;  a 
heat  sink  should  be  used  when  attaching  wires. 

Third  is  the  redundant  electrical  testing.  The  device  is 
tested  before  assembly  in  "sandwich"  form,  with  the  chip 
between  the  moly  disks.  It  is  tested  again  after  assembly. 
As  part  of  the  final  electrical  test,  devices  are  100%  tested 
for  dv/dt  at  1,600  V//iS  and  reverse  avalanche. 


Figure  8.  Schottky  Rectifier 


OUTLINE  DIMENSIONS 


DIM 

MILLIN 

ETEHS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

17.45 

0.669 

0.687 

B 

16.94 

0.667 

C 

11.43 

0450 

D 

9.53 

0.375 

t 

2.92  1    5  08 

0.116 

0.200 

2.03 

0080 

10.72  1  11.51 

0.422 

0.453 

K 

25.40 

1.000 

L 

386 

0.156 

P 

5.59 

6.32 

0.220 

0.249 

Q 

3.56 

4.45 

0.140 

0175 

R 

20.16 

0.794 

S 

2.26 

0.089 

STYLE  2: 
TERM.l.  ANODE 

2.  CATHODE  (CASE) 


CASE  257-01 
DO-203AB 
METAL 


NOTES: 

1.  DIM  "P-ISDIA 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL. 

3  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL 

4.  THREADS  ARE  PLATED 

5.  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5. 
1973. 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion  resistant  and  ter- 
minal lead  is  readily  solderable 
POLARITY:  Cathode-to-Case 
MOUNTING  POSITION:  Any 
STUD  TORQUE:  25  in.-lb.  Max 

SOLDER  HEAT:  The  excellent  heat  transfer  property  of 
the  heavy  duty  copper  anode  terminal  which  transmits 
heat  away  from  the  die  requires  that  caution  be  used 
when  attaching  wires.  Motorola  suggests  a  heat  sink  be 
clamped  between  the  eyelet  and  the  body  during  any 
soldering  operation. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR5825H,  HI 
See  Page  3-54 
MBR5831H,  HI 


SWITCHMODE  POWER  RECTIFIERS 


.  .  .  using  a  platinum  barrier  metal  in  a  large  area  metal-to-silicon 
power  diode.  State-of-the-art  geometry  features  epitaxial  construc- 
tion with  oxide  passivation  and  metal  overlap  contact.  Ideally  suited 
for  use  as  rectifiers  in  low-voltage,  high-frequency  inverters,  free- 
wheeling diodes,  and  polarity-protection  diodes. 


•  Guaranteed  Reverse  Avalanche 

•  Guardring  for  dv/dt  Stress  Protection 

•  1  50°C  Operating  Junction  Temperature 

•  Low  Forward  Voltage 


MBR6035 
MBR6045,  H,  HI 


SCHOTTKY  RECTIFIERS 

60  AMPERES 
35  AND  45  VOLTS 


^      CASE  257-01 

DO-203AB 

METAL 

MAXIMUM  RATINGS 


Rating 


Symbol 


MBR6035 
MBR6035B 


MBR6045,  H.  HT 
MBR6045B 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 


VRRM 
VRWM 
Vr 


35 


45 


Peak  Repetitive  Forward  Current 
(Rated  VR.  Square  Wave,  20  kHz)  Tc  =  100°C 


'frm 


Amps 


Average  Rectified  Forward  Current 
(Rated  Vr|Tc  =  100°C 


10 


60 


Amps 


Peak  Repetitive  Reverse  Surge  Current 
(2.0  (iS.  1 .0  kHz)  See  Figure  7 


IRRM. 


2.0  ' 


Amps 


Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave.  single  phase,  60  Hz) 


IFSM 


Amps 


Operating  Junction  Temperature 


Storage  Temperature 


Voltage  Rate  of  Change 
(Rated  VR) 


V/Ms 


THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction-to-Case 

Rfljc 

0.85 

1.0 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (1 ) 
(iF  =  60  Amp,  TC  =  25°C) 
(if  =  60  Amp,  TC  =  1  25°C) 
(iF=  120  Amp,  TC=  125°C| 

VF 

0.65 
0.57 
0.70 

0.70 
060 
076 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  Voltage.  Tc  =  25°C) 
(Rated  Voltage.  Tc  =  125°C] 

iR 

0  1 
55 

0.3 
100 

mA 

Capacitance 
(VR  =  1 .0  Vdc.  1 00  kHz  «  1 .0  MHz) 

c, 

3000 

3700 

pF 

•H  and  H1  devices  include  »«ra  testing. 
(1 1  Pulse  Test:  Pulse  Width  =  300  „s.  Duty  Cycle  =  2.0% 
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FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT 


10  20  30  40 

VR,  REVERSE  'OLTAGE  (VOLTS) 


FIGURE  3  -  MAXIMUM  SURGE  CAPABILITY 


50 


0.2         0.4  0.6         0  8  Ml  1.2 

vF,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


10         2  0     3  0      5  0   7.0    10  20     30       50    70  10 

NUMBER  OF  CYCLES 


FIGURE  4  -  CAPACITANCE 


NOTE  1 
HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge.  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance.  {See  Figure  4.) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz.  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0.28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss;  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capacitance,  which  lowers  the  dc  output  voltage. 


1- 

t 

DO 

kHz  3! 

0  MH 

Aax 

2  - 

Ty 

p  - 

.05  1.0  2  0     3  0       5.0  7.0    10  20     30  50 

VR,  REVERSE  VOLTAGE  (VOLTS) 
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NOTE  2 


OUTY  CYCLE.  0  Mg-d 

PEAK  POWER.  Ppk.  is  peak  ol  an 


To  determine  manmum  junction  temperature  of  the  diode  m  a  given 
situation,  the  following  procedure  is  recommended 

The  temperature  of  the  case  should  be  measured  using  a  thermocouple 
placed  on  the  case  The  thermal  mass  connected  to  the  case  is  normally  large 
enough  so  that  >1  will  not  significantly  respond  to  heal  surges  generated  in 
the  diode  as  a  result  of  pulsed  operation  once  steady  state  conditions  are 
achieved  Using  the  measured  value  of  Tq,  the  lunclton  temperature  may  be 
determ.ned  by  ,     ,      ,  T 

where  iTr  is  the  increase  in  junction  temperature  above  the  case 
temperature  It  may  be  determined  by: 

-iTJC  =  ppk*flf)jCID*  11  "  D,"lll  *  V  1  r'V  "  '"l11  wnefe 
rltl  =  normalized  value  of  transient  thermal  resistance  at  time,  t,  from 
Figure  8.  i.e 

rtt i  ♦  tp)  =  normalized  value  of  transient  thermal  resistance  at  time  if  •  lp 


FIGURE  7  -  TEST  CIRCUIT  FOR  dv/dt 
AND  REVERSE  SURGE  CURRENT 
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FIGURE  8   -  THERMAL  RESPONSE 
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Copper 


FIGURE  9  -  SCHOTTKY  RECTIFIER 

Copper  Lead 


VIEW  A-A 


Copper  Base 


Moly  Disk 


Moly  Disk 


Barrier  Metal 


Oxide  Passivation 


Motorola  builds  quality  and  reliability  into  its  Schottky  Rectifiers. 

First  is  the  chip,  which  has  an  interface  metal  between  the 
platinum-barrier  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier.  The  indicated 
guardring  prevents  dv/dt  problems,  so  snubbers  are  not  manda- 
tory. The  guardring  also  operates  like  a  zener  to  absorb  over- 
voltage  transients. 

Second  is  the  package.  There  are  molybdenum  disks  which 
closely  match  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip.  The  top  copper  lead  has  a  stress  relief 


Guardring       VIEW  A-A 

feature  which  protects  the  die  during  assembly  These  two 
features  give  the  unit  the  capability  of  passing  stringent  thermal 
fatigue  tests  for  5,000  cycles.  The  *  _>p  copper  lead  provides  a  low 
resistance  to  current  and  therefore  does  not  contribute  to  device 
heating;  a  heat  sink  should  be  used  when  attaching  wires 

Third  is  the  redundant  electrical  testing.  The  device  is  tested 
before  assembly  in  "sandwich"  form,  with  the  chip  between  the 
moly  disks.  It  is  tested  again  after  assembly.  As  part  of  the  final 
electrical  test,  devices  are  1 00%  tested  for  dv/dt  at  1 ,600  V/Ms 
and  reverse  avalanche. 


HT-REL  PROGRAM  OPTIONS 

The  MBR6045  is  also  available  with  two  levels  of  extra  testing 
similar  to  "TX"  screening  and  including  Group  A  and  B  inspection 
programs.  Both  the  MBR6045H  and  MBR6045H1  go  through 
100%  screening  consisting  of  high  temperature  storage,  tem- 
perature cycling,  constant  acceleration  and  hermetic  seal  testing 


prior  to  a  sample  being  submitted  to  Group  A  and  B  inspection. 
After  completion  of  Group  B  inspection,  the  MBR6045H  is 
available  without  additional  screening  MBR6045H1  devices  are 
further  processed  through  a  high  temperature  reverse  bias 
(HTRBl  and  forward  burn-in.  Consult  factory  for  details. 


E 


r 

-  * 

-  c. 

NOTES: 

1.  DIM  "P"  IS  DIA. 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL. 

3.  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL. 

4.  THREADS  ARE  PLATED. 

5.  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5, 
1973. 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

1745 

0.669 

0.687 

B 

16.94 

0.667 

C 

11.43 

0.450 

0 

9.53 

0.375 

E 

2.92 

5.08 

0.115 

0.200 

F 

2  03 

0.080 

J 

10.72 

11.51 

0.422 

0.453 

K 

25.40 

1.000 

L 

3.86 

0.156 

P 

5.59 

6.32 

0.220 

0.249 

a 

3.66 

4.45 

0.140 

R 

20.16 

s 

2.26 

- 

0.089 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion  resistant 
and  terminal  lead  >s  readily  solderable 

POLARITY:  Cathode-to-Case 

MOUNTING  POSITION:  Any 

STUD  TORQUE:  25  in  lb  Max 

SOLDER  HEAT:  The  excellent  heal  transfer  prop- 
erly of  the  heavy  duty  copper  anode  terminal  which 
transmits  heat  away  from  the  die  requires  that 
caution  be  used  when  attaching,  wires  Motorola 
suggests  a  heat  sink  be  clamped  between  the  eye- 
let and  the  body  during  any  soldering  operation 


CASE  257-01 
OO-203AB 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


SWITCHMODE  POWER  RECTIFIERS 

.  .  .  using  a  platinum  barrier  metal  in  a  large  area  metal-to-silicon 
power  diode.  State-of-the-art  geometry  features  epitaxial  construc- 
tion with  oxide  passivation  and  metal  overlap  contact.  Ideally  suited 
for  use  as  rectifiers  in  low-voltage,  high  frequency  inverters, 
free-wheeling  diodes,  and  polarity-protection  diodes. 

•  Guaranteed  Reverse  Avalanche 

•  Guardring  for  dv/dt  Stress  Protection 

•  1  75°C  Operating  Junction  Temperature 

•  Low  Forward  Voltage 





MBR6535 
MBR6545 


HIGH  TEMPERATURE 
SCHOTTKY  RECTIFIERS 

65  AMPERES 
35  and  45  VOLTS 


CASE  257-01 
DO-203AB 
METAL 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR6535 

MBR6545 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 

VRWM 

Vr 

35 

45 

Volts 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave,  20  kHz)  Tc  =  120°C 

Ifrm 

130 

130 

Amps 

Average  Rectified  Forward  Current 
(Rated  Vr)1"c  =  120°C 

io 

65 

65 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2  0  Ms.  1  0  kHz|  See  Figure  7 

IRRM 

2.0 

20 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave. 
single  phase.  60  Hz) 

IFSM 

800 

800 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

TJ-  Tstg 

-65  to  +  175 

-65  to +175 

°C 

Voltage  Rate  of  Change 
(Rated  VR) 

dv/dt 

1000 

1000 

V/,,s 

THERMAL  CHARACTERISTICS 

Maximum  Thermal  Resistance,  Junction  to  Case 

RflJC 

1.0 

1.0 

"C/W 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  (1 ) 
(iF=65  Amp,  TC  =  25°C) 
(if  =  65  Amp.  Tc  =  1  50°C) 
(if  =  1 30  Amp.  Tc  »  1 50°C| 

«F 

0.78 
0.62 
073 

0.78 
0.62 
0  73 

Volts 

Maximum  Instantaneous  Reverse  Current  (1  > 
(Rated  Voltage.  Tc  =  25°C) 
(Rated  Voltage.  Tc  =  150°C) 

'R 

0.07 
125 

007 
126 

mA 

Capacitance 

(Vr  =  1  0  Vdc,  1 00  kHz  <S  f  <  1  0  MHz) 

ct 

3700 

3700 

pF 

(1 )  Pulse  Tesi;  Pulse  Width  =  300  pS,  Duty  Cycle  ^  2.0% 
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FIGURE  4  -  CAPACITANCE 


NOTE  1 

HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schottky  rectifier  is  the  result  of  majority 
carrier  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge  Satisfactory  circuit  analysis  work  may  be  per 
formed  by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance  (See  Figure  4  } 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2  0  MHz.  e  g  ,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0  28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0  406  for  sine  wave  inputs  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss,  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capacitance,  which  lowers  the  dc  output  voltage 
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NOTE  2 


Ppk 


DUTY  CYCLE.  D  =  Iprlf 
PEAK  POWER,  Ppfc.  is  peak  pi  a 
equivalent  square  power  pulse 


To  determine  maximum  |uncnon  temperature  ot  the  diode  in  a  given 
situation,  the  following  procedure  is  recommended 

Thrr  temperature  of  the  case  should  be  measured  using  a  thermocouple 

placed  on  the  case  The  thermal  mass  connected  to  the  case  is  normally  large 

enough  so  that  it  will  not  significantly  respond  to  heat  surges  generated  in 

the  diode  as  a  result  of  pulsed  operation  once  steady  state  conditions  ate 

achieved  Using  the  measured  value  of  Jq.  the  junction  temperature  may  be 

determined  by  ,  „ 

Tj  •  Tc  ♦  i  Tjc 

where  -\T(~  is  the  increase  in  tunction  temperature  abdve  the  case 
temperature  It  may  be  determined  by: 

AT JC  -  Ppk*RrVjcJD  •  M    Dl.rlt!  -  tpl  •  rltpi    rlt,)!  where  . 
rill  =  normalized  value  of  transient  thermal  resistance  at  time,  t,  from 
Figure  8.  '  e 

rlii  •  iqi    normalized  value  of  transient  thermal  resistance  at  time  ti  •  tn 


FIGURE  7  —  TEST  CIRCUIT  FOR  dv/dt 
AND  REVERSE  SURGE  CURRENT 
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FIGURE  8  -  THERMAL  RESPONSE 
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Copper 


FIGURE  9  -  SCHOTTKY  RECTIFIER 

Copper  Lead 


VIEW  A-A 


Moly  Disk 


Barrier  Metal 


Oxide  Passivation 


Copper  Base  Mo|V  Disk 

Guardnng       VIEW  A-A 


Motorola  builds  quality  and  reliability  into  its  Schottky  Rectifiers 
First  is  the  chip,  which  has  an  interface  metal  between  the 
platinum-barrier  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier.  The  indicated 
guardring  prevents  dv/dt  problems,  so  snubbers  are  not  manda- 
tory. The  guardring  also  operates  like  a  zener  to  absorb  over- 
voltage  transients. 

Second  is  the  package  There  are  molybdenum  disks  which 
closely  match  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip.  The  top  copper  lead  has  a  stress  relief 


feature  which  protects  the  die  during  assembly  These  two 
features  give  the  unit  the  capability  of  passing  stringent  thermal 
fatigue  tests  for  5,000  cycles.  The  top  copper  lead  provides  a  low 
resistance  to  current  and  therefore  does  no.  contribute  to  device 
heating,  a  heat  sink  should  be  used  when  attaching  wires. 

Third  is  the  redundant  electrical  testing  The  device  is  tested 
before  assembly  in  "sandwich"  form,  with  the  chip  between  the 
moly  disks  It  is  tested  again  after  assembly  As  part  of  the  final 
electrical  test,  devices  are  100%  tested  for  dv  dt  at  1.600  V  ^s 
and  reverse  avalanche. 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

1745 

0.669 

0.687 

NOTES: 

B 

16.94 

0.667 

1.  DIM"P"ISDIA. 

C 

11.43 

0.450 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 

D 

9.53 

0.375 

HEXAGONAL  BASE  IS  OPTIONAL 

E 

2.92 

5.08 

0.115 

0.200 

3.  ANGULAR  ORIENTATION  AND  CONTOUR  OF 

F 

2.03 

0080 

TERMINAL  ONE  IS  OPTIONAL. 

J 

10.72 

11  51 

0.422 

0.453 

4.  THREADS  ARE  PLATED. 

K 

25.40 

1.000 

5.  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5. 

L 

3.86 

0.156 

1973. 

P 

5.59 

6.32 

0.220 

0.249 

Q 

3  56 

4.45 

0.140 

0.175 

R 

20.16 

0.794 

S 

2.26 

0  089 

STYLE  2: 
TERM. 1.  ANODE 

2.  CATHODE  ICASE) 


CASE  257-01 
DO-203AB 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion  resistant  and  terminal  lead  is 
readily  solderable 
POLARITY:  Cathode  to-Case 
MOUNTING  POSITION:  Any 
STUD  TORQUE:  25  in  -lb  Max 

SOLDER  HEAT:  The  excellent  heat  transfer  property  of  the  heavy  duty 
copper  anode  terminal  which  transmits  heat  away  from  the  die  requires 
that  caution  be  used  when  attaching  wires  Motorola  suggests  a  heat  sink 
be  clamped  between  the  eyelet  a  nd  the  body  during  a  ny  soldering  operation. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR7535  MBR7540 
MBR7545 


SWITCHMODE  POWER  RECTIFIERS 

.  .  .  employing  the  Schottky  Barrier  principle  in  a  large  area  metal- 
to-silicon  power  diode.  State-of-the-art  geometry  features  epitaxial 
construction  with  oxide  passivation  and  metal  overlap  contact. 
Ideally  suited  for  use  as  rectifiers  in  low-voltage,  high-frequency 
inverters,  free-wheeling  diodes,  and  polarity-protection  diodes. 

•  Extremely  Low  vp  •  Low  Power  Loss/ 

•  Low  Stored  Charge,  Majority  Hi"h  Ef,iciencV 

Carrier  Conduction  •  High  Surge  Capacity 


SCHOTTKY  BARRIER 
RECTIFIERS 

75  AMPERES 
20  to  45  VOLTS 


1  —  TYPICAL  FORWARD  VOLTAGE 


2  10 

z 

< 

z 

if  50 
30 
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o»c 

25 

/, 



02  04  0  6  08  10  12  14 

up, INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion- 
resistant  and  terminal  lead  is  readily 
solderable. 


POLARITY:  Cathode  to  case 
MOUNTING  POSITIONS:  Any 
STUD  TORQUE:  25  in.  lb.  max 


STYLE  2: 
TERM. 1  ANODE 

2.  CATHODE  ICASE) 

NOTES: 
1.  DIM  "P'lSDIA. 

2  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL 

3  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL. 

4  THREADS  ARE  PLATED 

5  DIMENSIONING  AND  TOLERANCING  PER  ANSI  YI4.5. 
1973 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

17.45 

0.669 

0.687 

B 

16.94 

0  667  4 

C 

11.43 

0.450 

D 

9.53 

0  375, 

E 

2.92 

5.08 

0.115 

0.200 

F 

2.03 

0.080 

J 

10.72 

11.51 

0.422 

0.453 

K 

25.40 

1000 

L    1  3.86 

0.156 

F>    1  5.59 

6.32 

0.220 

0.249 

a 

3  56 

445 

0.140 

0175 

R 

20.16 

0.794 

S 

2.26 

:089 

CASE  257-01 
DO-203AB 
METAL 
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MAXIMUM  RATINGS 


Rating 

Symbol 

MBR7535 

MBR7540 

MBR7545 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 
VR 

35 

40 

45 

Volts 

Peak  Repetitive  Forward  Current 
(Rated  VR,  Square  Wave,  20  kHz) 

'frm 

150 
TC  =  90°C 

Amp 

Average  Rectified  Forward  Current 
(Rated  VR) 

■o 

70 

Tc  =  90°C 

Amp 

Non-repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions, 
halfwave,  single  phase,  60  Hz) 

'fsm 

1000 

Amp 

Operating  and  Storage  Junotion  Temperature  Range 

TJ'Tstg 

-65  to  +150 


°C 

Peak  Operating  Junction  Temperature 
(Forward  Current  Applied) 

TJ(pk) 

175 

°C 

Voltage  Rate  of  Change 
(Rated  VR) 

dv/dt 

1000 

VlfLS 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

MBR7535  MBR7540 

MBR7545 

Unit 

Thermal  Resistance,  Junction  to  Case 

R8JC 

0.8 

°C/W 

ELECTRICAL  CHARACTERISTICS  <TC  =  25°C  unless  otherwise  noted) 

Characteristic 

Symbol 

MBR7535 

MBR7540 

MBR7545 

Unit 

Maximum  Instantaneous  Forward  Voltage  (1) 
(ip  =  60  Amp,  Tc  =  125°CI 
(ip  =  220  Amp,  Tc  =  125°C) 

VF 

0.60 
0.90 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  125°C) 

'E 

150 

200 

250 

mA 

Capacitance 
(VR  =  5.0  Vdc,  100  kHz  s  f  s  1.0  MHz) 

Ct 

4000 

PF 

(II  Pulse  Test:  Pulse  Width  =  300  ms.  Duty  Cycle  =  2.0% 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


SWITCHMODE  POWER  RECTIFIERS 

.  .  .  using  a  platinum  barrier  metal  in  a  large  area  metal-to-silicon 
power  diode.  State- of -.the- art  geometry  features  epitaxial  construc- 
tion with  oxide  passivation  and  metal  overlap  contact  Ideally  suited 
for  use  as  rectifiers  in  low-voltage,  high  frequency  inverters,  free- 
wheeling diodes,  and  polarity-protection  diodes. 

•  Guaranteed  Reverse  Avalanche 

•  Guardring  for  dv/dt  Stress  Protection 

•  1  75°C  Operating  Junction  Temperature 

•  Low  Forward  Voltage 




MBR8035 
MBR8045 


SCHOTTKY  RECTIFIERS 

80  AMPERES 
35  and  45  VOLTS 


CASE  257-01 
OO-203AB 
METAL 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBR8035 

MBR8045 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

35 

45 

Volts 

Peak  Repetitive  Forward  Current 
(Rated  VR,  Square  Wave.  20  kHz|  Tc  =  1  20°C 

!FRM 

160 

160 

Amps 

Average  Rectified  Forward  Current 
(Rated  VR)TC  =  1  20°C 

io 

80 

80 

Amps 

Peak  Repetitive  Reverse  Surge  Current 
(2  0  (is,  10  kHz)  See  Figure  7 

!RRM 

2  0 

2.0 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave. 
single  phase,  60  Hz) 

'fsm 

1000 

1000 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

TJ'  Tstg 

-65  to +175 

-65  10*175 

°C 

Voltage  Rate  of  Change  (Rated  Vp.) 

dv/dt 

1000 

1000 

V/Us 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction  to  Case  ^eJC  0.80  0.80  °C/W 


ELECTRICAL  CHARACTERISTICS 


Maximum  Instantaneous  Forward  Voltage  (1 ) 
(iF  =  80  Amp,  TC  -  25°C) 
1%  =  80  Amp.  TC  =  150°C) 
(iF=  160  Amp,  TC=  150°C) 

"F 

0  72 
0.59 
0.67 

072 
0.59 
067 

Volts 

Maximum  Instantaneous  Reverse  Current  (1 ) 
(Rated  Voltage.  Tc  =  25°C) 
(Rated  Voltage.  Tc  =  150°C) 

iR 

10 
150 

1.0 
150 

mA 

Capacitance 
(VR=  1.0  Vdc,  lOOkHzsSfs;  1 .0  MHz) 

5000 

5000 

pF 

ID  Pulse  Test:  Pulse  Width  =  300  „s.  Duty  Cycle  S  2.0% 
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FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 
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FIGURE  2  —  TYPICAL  REVERSE  CURRENT 
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FIGURE  3  -  MAXIMUM  SURGE  CAPABILITY 
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NOTE  1 

HIGH  FREQUENCY  OPERATION 

Since  current  flow  in  a  Schonky  rectifier  is  the  result  of  majority 
earner  conduction,  it  is  not  subject  to  junction  diode  forward  and 
reverse  recovery  transients  due  to  minority  carrier  injection  and 
stored  charge  Satisfactory  circuit  analysis  work  may  be  per- 
formed by  using  a  model  consisting  of  an  ideal  diode  in  parallel 
with  a  variable  capacitance  (See  Figure  4.) 

Rectification  efficiency  measurements  show  that  operation  will 
be  satisfactory  up  to  several  megahertz  For  example,  relative 
waveform  rectification  efficiency  is  approximately  70  per  cent  at 
2.0  MHz,  e.g.,  the  ratio  of  dc  power  to  RMS  power  in  the  load  is 
0  28  at  this  frequency,  whereas  perfect  rectification  would  yield 
0.406  for  sine  wave  inputs.  However,  in  contrast  to  ordinary 
junction  diodes,  the  loss  in  waveform  efficiency  is  not  indicative 
of  power  loss;  it  is  simply  a  result  of  reverse  current  flow  through 
the  diode  capacitance,  which  lowers  the  dc  output  voltage. 


FIGURE  4  -  CAPACITANCE 
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FIGURE  5  -  FORWARD  CURRENT  DERATING 


FIGURE  6  -  POWER  DISSIPATION 
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TC,  CASE  TEMPERATURE  (°C) 
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NOTE  2 


OUTY  CYCLE  D  »  l0  M 

PEAK  POWER.  Ppk.  .s  peak  of  an 

equivalent  iquare  power  pulse 


To  determine  ma>imum  junction  temperature  ol  the  diode  m  a  given 
situation,  the  following  procedure  is  recommended 

The  temperature  of  the  case  should  be  measured  using  a  thermocouple 

placed  on  the  case  The  thermal  mass  connected  to  the  case  >s  normally  large 

enough  so  that  it  will  not  significantly  respond  to  heat  surges  generated  in 

the  diode  as  a  result  of  pulsed  operanon  once  steady  slate  condifons  are 

achieved  Usmg  the  measured  value  of  Tp,  the  junction  temperature  may  be 

determined  by  _      _  _ 

Tj  =  Tc  +  _iTJC 

where  ATC  is  the  increase  m  junction  temperature  above  the  case 
temperature  H  may  be  determined  by 

-*Tjc3ppk,Rfljc|D*n  -  D),fl,i  *  y '  "V  "M  whefe 

rltl-  normalized  value  of  transient  thermal  resistance  at  time,  t.  from 
Figure  8.  I  e 

rlt^  ♦  tpl *  normalized  value  of  transient  thermal  resistance  at  time  'i  *  'p 


FIGURE  7  -  TEST  CIRCUIT  FOR  dv/dt 
AND  REVERSE  SURGE  CURRENT 
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Copper 


FIGURE  9  -  SCHOTTKY  RECTIFIER 
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VIEW  A-A 
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Motorola  builds  quality  and  reliability  into  its  Schottky  Rectifiers 
First  is  the  chip,  which  has  an  interface  melal  between  the 
platinum-barner  metal  and  nickel-gold  ohmic-contact  metal  to 
eliminate  any  possible  interaction  with  the  barrier  The  indicated 
guardring  prevents  dv/dt  problems,  so  snubbers  are  not  manda- 
tory The  guardring  also  operates  like  a  zener  to  absorb  over- 
voltage  transients. 

Second  is  the  package  There  are  molybdenum  disks  which 
closely  match  the  thermal  coefficient  of  expansion  of  silicon  on 
each  side  of  the  chip  The  top  copper  lead  has  a  stress  relief 


Guardnng       VIEW  A-A 

feature  which  protects  the  die  during  assembly  These  two 
features  give  the  unit  the  capability  of  passing  stringent  thermal 
fatigue  tests  for  5.000  cycles  The  top  copper  lead  provides  a  low 
resistance  to  current  and  therefore  does  not  contribute  to  device 
heating:  a  heat  sink  should  be  used  when  attaching  wires. 

Third  is  the  redundant  electrical  testing.  The  device  is  tested 
before  assembly  in  "sandwich'  form,  with  the  chip  between  the 
moly  disks.  It  is  tested  again  after  assembly  As  part  of  the  final 
electrical  test,  devices  are  100%  tested  for  dv/dt  at  1 ,600  V  Ms 
and  reverse  avalanche 


NOTES 
1  DIM  '  P"  IS  DIA. 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL. 

3.  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL 

i  THREADS  ARE  PLATED 

5.  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5. 

1973. 


STYLE  2: 
TERM.1.  ANODE 

2.  CATHODE  (CASE) 


CASE  257-01 
DO-203AB 
METAL 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

17.45 

0.669 

0.687 

8 

16.94 

0  667 

C 

11.43 

0450 

D 

9.53 

0375 

E 

2.92 

5.08 

0115 

0.200 

F 

2  03 

0.080 

J 

10.72 

11.51 

0.422 

0.453 

K 

25.40 

1000 

L 

388 

0156  1  - 

P 

5.59 

6.32 

0.220 

0249 

0 

3.56 

4.45 

0.140 

0.175 

R 

2016 

0.794 

S 

W 

0.089 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

FINISH:  All  external  surfaces  corrosion  resistant  and  terminal  lead  is 
readily  solderable 
POLARITY:  Cathode-to-Case 
MOUNTING  POSITION:  Any 
STUD  TORQUE:  25  in  -lb  Max 

SOLDER  HEAT:  The  excellent  heat  transfer  property  of  the  heavy  dutv 
copper  anode  terminal  which  transmits  heat  away  from  the  die  requires 
that  caution  be  used  when  attaching  wires  Motorola  suggests  aheat  sink 
be  clamped  between  the  eyelet  a  nd  the  body  during  a  ny  soldering  operation. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR12035CT 
MBR12045CT 
IYIBR12050CT 
MBR12060CT 


SWITCHMODE  POWER  RECTIFIERS 

. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier 
metal.  These  state-of-the-art  devices  have  the  following  features: 

•  Dual  Diode  Construction  —  May  Be  Paralleled  For  Higher 
Current  Output 

•  Guardring  For  Stress  Protection 

•  Low  Forward  Voltage 

•  175°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

120  AMPERES 
35  to  60  VOLTS 


MAXIMUM  RATINGS 


Rating 

Symbol 

Max 

Unit 

Peak  Repetitive  Reverse  Voltage  MBR12035CT 
MBR12045CT 

Working  Peak  Reverse  Voltage  MBR12050CT 
DC  Blocking  Voltage  MBR12060CT 

VRRM 

VRWM 
VR 

35 
45 
50 
60 

Volts 

Average  Rectified  Forward  Current  Per  Device 
(Rated  Vr)  Tc  =  140X               Per  Leg 

If(av) 

120 
60 

Amps 

Peak  Repetitive  Forward  Current,  Per  Leg 
(Rated  Vr,  Square  Wave,  20  kHz),  Tc  =  140X 

Ifrm 

120 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hz) 

Ifsm 

800 

Amps 

Peak  Repetitive  Reverse  Current,  Per  Leg 
(2.0  lis,  1.0  kHz)  See  Figure  6 

!RRM 

2.0 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj.Tstq 

-65  to  +175 

X 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

V/ms 

THERMAL  CHARACTERISTICS  PER  LEG 

Thermal  Resistance,  Junction  to  Case 

R&jc 

0.85 

X/W 

ELECTRICAL  CHARACTERISTICS  PER  LEG 

Instantaneous  Forward  Voltage  (1) 
Of  =  60  Amp,  Tj  =  125X) 
tip  =  120  Amp,  Tj  =  175X) 
|lp  =  120  Amp,  Tj  =  125X) 
(ip  =  120  Amp,  Tj  =  25X) 

vf 

0.590 
0.620 
0.680 
0.830 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tj  =  125X) 
(Rated  dc  Voltage,  Tj  =  25X1 

iR 

25 
0.25 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  ps,  Duty  Cycle  £  2.0%. 


+  1*0.25100101  »  |t|  a®|  b®] 


NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

87.63 

92.20 

3.450 

3.630 

B 

17.78 

20.57 

0.700 

0.810 

C 

15.63 

16.00 

0.615 

0.630 

E 

3.06 

3.30 

0.120 

0.130 

F 

11.05 

11.30 

0.435 

0.445 

G 

34.80 

35.05 

1.370 

1.380 

H 

0.18 

0.68 

0.007 

0.027 

N 

1/4-20UNC-2B 

1/4-20UNC-2B 

Q 

6.86 

7.23 

0.270 

0.285 

R 

80.01 

BSC 

3.15C 

BSC 

U 

15.24 

16.00 

0.600 

0.630 

V 

8.39 

9.52 

0.330 

0.375 

W 

4.32 

4.82 

0.170 

0.190 

CASE  357C-01 
Power  Tap 


Terminal  Penetration 
Terminal  Torque 
Mounting  Base  Torque 


0.280  Max. 
25-40  Ib.-in. 
30-40  Ib.-in. 
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FIGURE  3  —  FORWARD  CURRENT  DERATING,  PER  LEG 


FIGURE  4  —  POWER  DISSIPATION  PER  LEG 


100 

tn 
a. 

90 

< 

80 

cc 

70 

az 

ZD 
<_> 

60 

Q 

50 

O 

40 

s 

30 

< 

1 

20 

10 

I 

Raiec 

Vollag 

1 

Applied,  bquare 
Wave.  50°o  Dulv 

Cycle 

Tj  = 

I25*C 

1 

50°c\ 

175'C 

\ 

„  Rated  Voltage  Applied 
Square  Wave,  Resistive  L 

Dad 

SO! 

..  1 

s  : 

•75- 

: 

A 

100  120  140  16 

To  CASE  TEMPERATURE  CO 


I  10 

< 

§  0 

5     0  10  20  30  40  50 

lf(AV|,  AVERAGE  FORWARD  CURRENT  (AMPS) 


FIGURE  5  —  TYPICAL  CAPACITANCE,  PER  LEG 


FIGURE  6  —  TEST  CIRCUIT  FOR  REPETITIVE 
REVERSE  CURRENT  
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


PowerTap 

Switchmode  Power  Rectifiers 

. .  .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal.  These  state- 
of-the-art  devices  have  the  following  features: 

•  Dual  Diode  Construction  —  May  Be  Paralleled  For  Higher  Current  Output 

•  Guardring  For  Stress  Protection 

•  Low  Forward  Voltage 

•  150°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 

MAXIMUM  RATINGS 


Rating 

Symbol 

Max 

Unit 

Peak  Repetitive  Reverse  Voltage  MBR20015CTL 
Working  Peak  Reverse  Voltage  MBR20020CTL 
DC  Blocking  Voltage  MBR20025CTL 

MBR20030CTL 

Vrrm 
Vrwm 
Vr 

15 
20 
25 
30 

Volts 

Average  Rectified  Forward  Current  Per  Device 
(Rated  VR)  Tc  =  140°C              Per  Leg 

!F(AV) 

200 
100 

Amps 

Peak  Repetitive  Forward  Current,  Per  Leg 
(Rated  Vr,  Square  Wave,  20  kHz),  Tc  =  140°C 

Ifrm 

200 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hz) 

Ifsm 

1500 

Amps 

Peak  Repetitive  Reverse  Current,  Per  Leg 
(2  us,  1.0  kHz)  See  Figure  6 

'rrm 

2 

Amps 

Storage  Temperature 

Tstg 

-65  to  +175 

°C 

Operating  Junction  and  Storage  Temperature 

TJ.Tstg 

-65  to  +150 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

V/Ms 

THERMAL  CHARACTERISTICS  PER  LEG 

Thermal  Resistance,  Junction  to  Case 

R«jc 

0.4 

"C/W 

ELECTRICAL  CHARACTERISTICS  PER  LEG 

Instantaneous  Forward  Voltage  (1) 

(ip  =  100  Amp,  Tj  =  150°C) 

(ip  =  200  Amp,  Tj  =  150°C) 

(if  =  100  Amp,  Tj  =  25°C) 

(ip  =  200  Amp,  Tj  =  25°C) 


*F 

0.39 
0.48 
0.46 
0.55 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tj  =  100°C) 
(Rated  dc  Voltage,  Tj  =  25°C) 

iR 

500 
5 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  jiS,  Duty  Cycle  s  2.0%. 


Terminal  Penetration 
Terminal  Torque 
Mounting  Base  Torque 


0.280  Max. 
25-40  Ib.-in. 
30-40  Ib.-in. 


MBR20015CTL 
MBR20020CTL 
MBR20025CTL 
MBR20030CTL 


LOW  Vp 
SCHOTTKY  BARRIER 
RECTIFIERS 
200  AMPERES 
15  to  30  VOLTS 


OUTLINE  DIMENSIONS 


NOTES: 

1.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILUN 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

87,63 

92.20 

3.450 

3.630 

B 

17.78 

20.57 

0.7OO 

0.B10 

c 

15.63 

16.00 

0.61b 

0.630 

E 

305 

3.30 

0.120 

0.130 

F 

11.05 

11.30 

0.435 

0.445 

G 

34.80 

35.05 

1.370 

1.380 

H 

0.18 

0.68 

0.007 

0  027 

N 

1 1-20UNC-2B 

1/4-20UNC-2B 

Q 

6  86  1  7.23 

0.270 

0.285 

n 

80.01  BSC 

315C 

BSC 

u 

15.24 

16.00 

0.600 

0.630 

V 

8.39 

9.52 

0330 

0.375 

w 

4  32 

4.82 

ii  .  0 

0.190 

CASE  357C-01 
PowerTap 
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vF,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 

Figure  1.  Typical  Forward  Voltage 
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Figure  3.  Forward  Current  Derating,  Per  Leg 
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vr,  INSTANTANEOUS  REVERSE  VOLTAGE  (VOLTSI 
•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vr. 

Figure  2.  Typical  Instantaneous  Reverse 
Current,  Per  Leg* 
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Figure  4.  Power  Dissipation  Per  Leg 


10  k 
7000 

1 

0 

I 

f  s  1 

MH 

z 

5000 

3000 

7000 

2  3 


5      7      10  20  30 

Vr,  REVERSE  VOLTAGE  (VOLTS) 


50    70  100 


Figure  5.  Typical  Capacitance,  Per  Leg 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MBR20035CT 

MBR20045CT 

^^^^^^ 

MBR20050CT 

MBR20060CT 

SWITCHMODE  POWER  RECTIFIERS 

. . .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier 
metal.  These  state-of-the-art  devices  have  the  following  features: 

•  Dual  Diode  Construction  —  May  Be  Paralleled  For  Higher 
Current  Output 

•  Guardring  For  Stress  Protection 

•  Low  Forward  Voltage 

•  175°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


SCHOTTKY  BARRIER 
RECTIFIERS 

200  AMPERES 
35  to  60  VOLTS 


MAXIMUM  RATINGS 


Rating 

Symbol 

Max 

Unit 

Peak  Repetitive  Reverse  Voltage  MBR20035CT 
Working  Peak  Reverse  Voltage  MBR20045CT 
DC  Blocking  Voltage  MBR20050CT 
MBR20060CT 

Vrrm 
Vrwm 
vr 

35 
45 
50 
60 

Volts 

Average  Rectified  Forward  Current  Per  Device 
(Rated  VR|  Trj  =  140°C             Per  Leg 

Ifiav) 

200 
100 

Amps 

Peak  Repetitive  Forward  Current,  Per  Leg 
(Rated  Vr,  Square  Wave,  20  kHz),  Tc  =  140°C 

Ifrm 

200 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hz) 

Ifsm 

1500 

Amps 

Peak  Repetitive  Reverse  Current,  Per  Leg 
(2.0  us,  1.0  kHz)  See  Figure  6 

Irrm 

2.0 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj.TstQ 

-65  to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

THERMAL  CHARACTERISTICS  PER  LEG 

Thermal  Resistance,  Junction  to  Case 

R&jc 

0.5 

x/w 

ELECTRICAL  CHARACTERISTICS  PER  LEG 

Instantaneous  Forward  Voltage  (1) 
|iF  =  200  Amp,  Tj  =  175°C) 
(if  =  200  Amp,  Tj  =  125°C) 
(ip  =  100  Amp,  Tj  =  125°CI 
(ip  =  100  Amp,  Tj  =  25°C) 

0.650 
0.825 
0.710 
0.800 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tj  =  125°C) 
(Rated  dc  Voltage,  Tj  =  25°C) 

'R 

50 

0.5 

mA 

(1)  Pulse  Test:  Pulse  Width  -  300  ins.  Duty  Cycle  s  2.0%. 


NOTES: 

1.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

87.63 

92.20 

3.450 

3.630 

B 

17.78 

20.57 

0.700 

0.810 

C 

15.63 

16.00 

0.615 

0.630 

E 

3.05 

3.30 

0.120 

0.130 

F 

11  05 

11.30 

0.435 

0.445 

G 

34.80 

36.05 

1.370 

1.380 

H 

0.18 

0.68 

0.007 

0.027 

N 

1/4-20UNC-2B 

1/4-20UNC-2B 

Q 

6.86 

7.23 

0.270  I  0.285 

R 

80.01 

BSC 

3.150  BSC 

u 

15.24 

16.00 

0.600 

0.630 

V 

8.39 

9.52 

0.330 

0.375 

w 

4  32 

4.82 

0.170 

0.190 

CASE  357C-01 
POWER  TAP " 

Terminal  Penetration  0.280  in.  Max. 

Terminal  Torque  25-40  lb. -in. 

Mounting  Base  Torque  30-40  lb. -in. 
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FIGURE  3  -  FORWARD  CURRENT  DERATING.  PER  LEG  FIGURE  4  —  POWER  DISSIPATION  ,  PER  LEG 


Tq.  CASE  TEMPERATURE  |°C|  °"  'F(AV)-  average  forward  CURRENT  (AMPSI 


FIGURE  5  -  CAPACITANCE.  PER  LEG  FIGURE  6  -  TEST  CIRCUIT  FOR  REPETITIVE 

REVERSE  CURRENT 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Power  Tap 

Switchmode  Power  Rectifiers 

.  .  .  using  the  Schottky  Barrier  principle  with  a  platinum  barrier  metal.  These  state-of-the- 
art  devices  have  the  following  features: 

•  Dual  Diode  Construction  —  May  Be  Paralleled  For  Higher  Current  Output 

•  Guardring  For  Stress  Protection 

•  Low  Forward  Voltage 

•  175°C  Operating  Junction  Temperature 

•  Guaranteed  Reverse  Avalanche 


MAXIMUM  RATINGS 


Rating 

Symbol 

Max 

Unit 

Peak  Repetitive  Reverse  Voltage  MBR30035CT 
Working  Peak  Reverse  Voltage  MBR30045CT 
DC  Blocking  Voltage  MBR30050CT 

MBR30060CT 

Vrrm 
Vrwm 
vr 

35 
45 
50 
60 

Volts 

Average  Rectified  Forward  Current    Per  Device 
(Rated  Vr)  Jq  =  140°C               Per  Leg 

Ifiavi 

300 
150 

Amps 

Peak  Repetitive  Forward  Current,  Peg  Leg 
(Rated  Vr,  Square  Wave,  20  kHz),  Tc  =  140°C 

Ifrm 

300 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hz) 

'fsm 

2500 

Amps 

Peak  Repetitive  Reverse  Current,  Per  Leg 
(2  fis,  1  kHz)  See  Figure  6 

'rrm 

2 

Amps 

Operating  Junction  and  Storage  Temperature 

TJ.  Tstg 

-65to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv'dt 

1000 

Vl/a 

THERMAL  CHARACTERISTICS  PER  LEG 


Thermal  Resistance,  Junction  to  Case 


"i)JC 


ELECTRICAL  CHARACTERISTICS  PER  LEG 


Instantaneous  Forward  Voltage  (1) 
(ip  =  150  Amps,  Tc  -  175°C) 
(iF  =  150  Amps,  Tc  =  125°C) 
[if  =  300  Amps,  TC  =  125°C) 
(if  =  150  Amps,  TC  =  25°C) 
(if  =  300  Amps,  Tc  =  25°C) 


Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  TC  ■  125XI 
(Rated  dc  Voltage,  Tc  =  25X) 

(1)  Pulse  Test:  Pulse  Width  =  300  |d,  Duty  Cycle  s  2%. 


0.57 
0.64 
0.78 
0.74 
0.82 


75 
0.8 


MBR30035CT 
MBR30045CT 
MBR30050CT 
MBR30060CT 


SCHOTTKY  BARRIER 
RECTIFIERS 
300  AMPERES 
35  TO  60  VOLTS 


OUTLINE  DIMENSIONS 


NOTES 

I.  DIMENSIONING  AND  TOLERANCING  FER 

ANSI  Y14.SM.  1982. 
2  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILUN 

ETERS 

INC 

HES 

MAX 

MAX 

A 

87.63 

92.20 

3.450 

3.630 

8 

17.78 

20.57 

0.7OO 

0.810 

C 

15.63 

16.00 

0.615 

0  630 

E 

3.05 

3.30 

0.120 

0.130 

F 

11.05 

11.30 

0.435 

0.445 

G 

34.80 

35.05 

1.370 

1.380 

H 

0.18 

0.68 

0  007 

0.027 

N 

V4-20UNC-28 

H-20UNC-2B 

0 

6.86 

723 

0.270  1  0.285 

R 

80.0 

BSC 

3  150  BSC 

U 

15.24 

16.00 

0.600 

0.630 

v 

8.39 

9.52 

0.330 

0.375 

w 

4.32 

4.82 

0.170 

0190 

CASE  357C-01 
POWERTAP 


Terminal  Penetration 
Terminal  Torque 
Mounting  Base  Torque 


0.280"  Max. 
25-40  Ib.-in. 
30-40  Ib.-in. 
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MBR30035CT,  MBR30045CT.  MBR30050CT,  MBR30060CT 
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vF,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 

1  Typical  Forward  Voltage  (Per  Leg) 


TC,  CASE  TEMPERATURE  TCI 
Figure  3.  Current  Derating  (Per  Leg) 
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Vr.  REVERSE  VOLTAGE  (VOLTSI 
Figure  2.  Typical  Reverse  Current  (Per  Leg)* 

•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the  voltage 
grouping.  Typical  reverse  current  for  lower  voltage  selections  can  be 
estimated  from  these  same  curves  if  Vr  is  sufficiently  below  rated  Vr. 


S  100 


cc 

S  20 


I        !  I 
.  RATED  VOLTAGE  APPLIED 

SQUARE  WAVE,  RESISTIVE  LOAD 

50%  [ 

UTY  CYC 

LE 

Tj.=.i25°c y 

°C 

I 

20 


40 


60        80       1  00       1  20 
IpiAV),  AVERAGE  FORWARD  CURRENT  (AMPS) 
Figure  4.  Power  Dissipation  (Per  Le 


140  160 


0,000 

7,000 
5,000 

3,000 

Tf 

f 

X 

2,000 

too 

kHz  s 

f  s 

1 

M 

TYP 

1000 

0.5    0.7     1  2      3        5     7      10  20     30  50 

Vr,  REVERSE  VOLTAGE  (VOLTS) 

Figure  5.  Capacitance  (Per  Leg) 
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Figure  6.  Test  Circuit  For  Repetitive  Reverse  Current 
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MOTOROLA 

SEMICONDUCTOR 
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Switchmode  Power  Rectifiers 

DPAK  Surface  Mount  Package 

. . .  designed  for  use  as  output  rectifiers,  free  wheeling,  protection  and  steering  diodes  in 
switching  power  supplies,  inverters  and  other  inductive  switching  circuits.  These  state- 
of-the-art  devices  have  the  following  features: 

•  Extremely  Fast  Switching 

•  Extremely  Low  Forward  Drop 

•  Platinum  Barrier  with  Avalanche  Guardrings 

•  Guaranteed  Reverse  Avalanche 

Mechanical  Characteristics 

•  Case:  Epoxy,  Molded 

•  Finish:  All  External  Surface  Corrosion  Resistance  and  Terminal  Leads  are  Readily 

Solderable 

•  Lead  Formed  for  Surface  Mount 

•  Available  in  16  mm  Tape  and  Reel  or  Plastic  Rails 

•  Compact  Size 

•  Lead  and  Mounting  Surface  Temperature  for  Soldering 

Purposes  260°C  Max.  for  10  Seconds  '  ^|  • 


MBRD320 
MBRD330 
MBRD340 
MBRD350 
MBRD360 


SCHOTTKY  BARRIER 
RECTIFIERS 
3  AMPERES 
20  TO  60  VOLTS 


ANODE  ^ 
CATHODE  , , 
ANODE  V- 


^^^^  CATHODE 


CASE  369A-04 
PLASTIC 


MAXIMUM  RATI 


Rating 

Symbol 

MBRD 

Unit 

320 

330 

340 

350 

360 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

Vrwm 
vr 

20 

30 

40 

50 

60 

Volts 

Average  Rectified  Forward  Current  (Tc  =  +  125°C,  Rated  Vr) 

Ifiav) 

3 

Amps 

Peak  Repetitive  Forward  Current,  Tc  =  +125°C 
(Rated  Vr,  Square  Wave,  20  kHz) 

Ifrm 

6 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave,  single  phase,  60  Hz) 

IFSM 

75 

Amps 

Peak  Repetitive  Reverse  Surge  Current  (2  us.  1  kHz) 

'RRM 

1 

Amp 

Operating  Junction  Temperature 

Tj 

-  65  to  +  1 50 

°C 

Storage  Temperature 

Tstg 

-65  to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

V/Ms 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction  to  Case 

R«JC 

6 

°c/w 

Maximum  Thermal  Resistance,  Junction  to  Ambient  (1) 

RflJA 

80 

"CATV 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  (2) 
if  =  3  Amps,  Tc  =  +  25°C 
if  =  3  Amps,  Tc  =  +125°C 
if  =  6  Amps,  Tc  =  +25°C 
ip  =  6  Amps,  Tc  =  +125°C 

VF 

0.6 
0.45 

0.7 
0.625 

Volts 

Maximum  Instantaneous  Reverse  Current  (2) 
(Rated  dc  Voltage,  Tc  =  +  25°C) 
(Rated  dc  Voltage,  Tc  =  +  125°CI 

iR 

0.2 
20 

mA 

12]  Pulse  Test:  Pulse  Width  =  300  Ms,  Duty  Cycle  s  2%. 
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vF,  INSTANTANEOUS  VOLTAGE  (VOLTS) 

Figure  1.  Typical  Forward  Voltage 


70 


20  30         40  50 

VR,  REVERSE  VOLTAGE  (VOLTS) 
The  curves  shown  are  tvpical  for  the  highest  voltage  device  in  the  voltage 
grouping.  Typical  reverse  current  for  lower  voltage  selections  can  be 
estimated  from  these  curves  if  Vr  is  sufficient  below  rated  Vr. 


Figure  2.  Typical  Reverse  Current 
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Figure  3.  Average  Power  Dissipation 
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Figure  4.  Current  Derating,  Case 


RflJA  =  80°CW 
SURFACE  MOUNTED  ON  MIN.- 
PAD  SIZE  RECOMMENDED 

^  1  1- 
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TA,  AMBIENT  TEMPERATURE  l°C) 


120       140  160 
Figure  5.  Current  Derating,  Ambient 
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MBRD320,  MBRD330,  MBRD340,  MBRD350,  MBRD360 
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700 
500 

300 
200 

100 
70 
50 

30 
20 


20  30         40  50 

Vr,  reverse  voltage  ivoltsi 
Figure  6,  Typical  Capacitance 


=  25°C 







MINIMUM  PAD  SIZES 
RECOMMENDED  FOR 
SURFACE  MOUNTED 
APPLICATIONS 

6.7  _l 


0.265 
I 


0.063  | 


2.3 


0.090 


2  3 

0.090' 


OUTLINE  DIMENSIONS 


T 
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I  ♦  I  o.i3 (0.0051  (j) I t  I    11    U  J-^r-- 
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STYLE  3: 
PIN  1.  ANODE 

2.  CATHODE 

3.  ANODE 

4.  CATHODE 


DIM 

MUM 

ETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

5.97 

6.22 

0.235 

0.245 

B 

6.35 

6.73 

0.250 

0.265 

C 

2.19 

2.38 

0.086 

0.094 

0 

0.69 

0.88 

0.027 

0.036 

E   I  0.97 

1.06 

F 

0.64 

0.88 

0.026 

0.035 

G 

4.58  BSC 

0.180  BSC 

H 

2.29  BSC 

0.09C 

BSC 

J 

6.46 

0.58 

0.018 

0.023 

K 

2.59 

2.89 

0.102 

0.114 

L 

0.89 

1.27 

0.035 

0.050 

S 

5.21 

6.46 

0.205 

0.215 

u 

0.51 

0.020 

V 

0.77 

1.14 

0  030 

0.045 

w 

0.84 

0.94 

0.033 

0.037 

Y 

4.32 

0.170 

z 

3.69 

0.145 

CASE  369A-04 
PLASTIC 


NOTES: 

1.  SURFACE  "T"  IS  BOTH  A  DATUM  AND  A 
MOUNTING  SURFACE. 

2.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M.  1982. 

3.  CONTROLLING  DIMENSION:  INCH. 
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MOTOROLA 

SEMICONDUCTOR  ■■hbmhhbi^hb 

TECHNICAL  DATA 

Switchmode  Power  Rectifiers 

DPAK  Surface  Mount  Package 

...  in  switching  power  supplies,  inverters  and  as  free  wheeling  diodes,  these  state-of- 
the-art  devices  have  the  following  features: 

•  Extremely  Fast  Switching 

•  Extremely  Low  Forward  Drop 

•  Platinum  Barrier  with  Avalanche  Guardrings 

•  Guaranteed  Reverse  Avalanche 

Mechanical  Characteristics 

•  Case:  Epoxy,  Molded 
I  •  Finish:  All  External  Surface  Corrosion  Resistance  and  Terminal  Leads  are  Readily 

Solderable 

•  Lead  Formed  for  Surface  Mount 
|  •  Available  in  16  mm  Tape  and  Reel  or  Plastic  Rails 

•  Compact  Size 

•  Lead  and  Mounting  Surface  Temperature  for  Soldering 

Purposes  260°C  Max.  for  10  Seconds  ° 

MAXIMUM  RATINGS 


MBRD620CT 
MBRD630CT 
MBRD640CT 
MBRD650CT 
MBRD660CT 


SCHOTTKY  BARRIER 
RECTIFIERS 
6  AMPERES 
20  TO  60  VOLTS 


 V  CATHODE 

ANODE ^ 
CATHODE  i 
ANODES- 
CASE  369A-04 
PLASTIC 




Symbol 

mbrd 

Unit 

Rating 

620CT 

630CT 

640CT 

650CT 

660CT 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

20 

30 

40 

50 

60 

Volts 

Average  Rectified  Forward  Current                            Per  Diode 
Tq  =  130°C  (Rated  Vr)                                      Per  Device 

Ifiav) 

3 
6 

Amps 

Peak  Repetitive  Forward  Current,  Tc  =  130X 
(Rated  Vr,  Square  Wave,  20  kHz!  Per  Diode 

!fRM 

6 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave,  single  phase,  60  Hz) 

Ifsm 

75 

Amps 

Peak  Repetitive  Reverse  Surge  Current  (2  us,  1  kHz) 

!rRM 

1 

Amp 

Operating  Junction  Temperature 

Tj 

-65  to  +150 

°C 

Storage  Temperature 

Tstg 

-65  to  +175 

°C 

Voltage  Rate  of  Change  (Rated  Vr) 

dv/dt 

1000 

V/Ms 

THERMAL  CHARACTERISTICS  PER  DIODE 

Maximum  Thermal  Resistance,  Junction  to  Case 

R«jc 

6 

°c/w 

Maximum  Thermal  Resistance,  Junction  to  Ambient  (1) 

rwa 

80 

•c/w 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Maximum  Instantaneous  Forward  Voltage  (2) 
if  =  3  Amps,  Tc  =  25°C 
if  =  3  Amps,  Tc  =  125°C 
ip  =  6  Amps,  Tc  =  25°C 
ip  =  6  Amps,  Tc  =  125°C 

*F 

0.7 
0.65 
0.9 
0.85 

Volts 

Maximum  Instantaneous  Reverse  Current  (21 
(Rated  dc  Voltage,  Tc  =  25°C) 
(Rated  dc  Voltage,  Tc  =  125°C) 

'R 

0.1 
15 

mA 

(1)  Rating  applies  when  surface  mounted  on  the  minimum  pad  size  recommended. 

(2)  Pulse  Test:  Pulse  Width  -  300  fis.  Duty  Cycle  «  2%. 
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MBRD620CT,  MBRD630CT,  MBRD640CT,  MBRD650CT,  MBRD660CT 

TYPICAL  CHARACTERISTICS 
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MBRD620CT,  MBRD630CT,  MBRD640CT,  MBRD650CT,  MBRD660CT 


100 


2 

C 

10  20  30         40  50  60 

vr,  reverse  voltage  ivoltsi 
Figure  6.  Typical  Capacitance,  Per  Leg 


MINIMUM  PAD  SIZES 
RECOMMENDED  FOR 
SURFACE  MOUNTED 
APPLICATIONS 

I        6?  ^1 


0.265 
I 


H- 

23 

2.3 

0.090 

0.090 

OUTLINE  DIMENSIONS 


I  »  |  0.13 10.0051  ®TT|  D — •>!  |V-  T 
— -|       —  H 


STYLE  3: 
PIN  1.  ANODE 

2.  CATHODE 

3.  ANODE 

4.  CATHODE 


—  •»   W 


JUT 


T 


CASE  369A-04 
PLASTIC 


DIM 

MH1W 

ETERS 

INCHES 

MIN 

MAX 

MAX 

* 

5.97 

6.22 

0.235 

0  245 

e 

6.35 

6.73 

0.250 

0.266 

c 

2.19 

2.38 

0.086 

0.094 

D 

0.59 

0.88 

0.027 

0.035 

E 

0.97 

1.06 

0.038 

0.042 

F 

0.54 

0.88 

0.025 

0.035 

G 

4.58  BSC 

0.180  BSC 

H 

2.29 

BSC 

0.090  BSC 

J 

6.46 

0.58 

0.018 

0.023 

K 

2.59 

2.89   1  0.102 

0.114 

L 

0.89 

0.050 

S 

5.21 

0.215 

U 

0.51 

0.020 

V 

0.77 

1.14 

0.030 

0.045 

w 

0.84 

0.94 

0.033 

0.037 

V 

4.32 

0.170 

NOTES: 

1.  SURFACE  T  IS  BOTH  A  DATUM  AND  A 
MOUNTING  SURFACE. 

2.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
V14.5M,  1982 

3.  CONTROLLING  DIMENSION:  INCH. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode  Rectifiers 

. . .  designed  for  use  in  switching  power  supplies,  inverters, 
and  as  free  wheeling  diodes,  these  devices  have  the  follow- 
ing features: 

•  Low  Forward  Voltage 

•  Low  Leakage  Current 

•  Leadless  Package  for  Surface  Mount  Technology 
Mechanical  Characteristics: 

Case:  Glass 

Finish:  End  caps  are  plated  and  are  readily  solderable 
Polarity:  Cathode  indicated  by  polarity  band 
Maximum  Lead  Temperature  For  Soldering  Purposes: 

230°C,  @  end  cap  for  10  seconds. 


MBRL120 
MBRL130 
MBRL140 


LEADLESS 
SCHOTTKY  RECTIFIERS 
1  AMPERE 
20-40  VOLTS 


-w- 


CASE  362B-01 


MAXIMUM  RATINGS 


Rating 

Symbol 

MBRL 

Unit 

120 

130 

140 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

20 

30 

40 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 
TC  =  75°C,  TA  =  50°C,  Mounting  Per  Note  1 

Ifiavi 

1 

Amp 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz) 

IFSM 

20 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj.  Tstg 

-65  to  +160 

°C 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction  to  End  Cap 

PflJC 

40 

65 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Max 

Unit 

Instantaneous  Forward  Voltage  (1) 
(if  =  1  A,  Tj  =  25°C) 
(if  =  1  A,  Tj  =  125°C) 

0.690 
0.650 

Volts 

Reverse  Current 
(Rated  dc  Voltage,  Tj  =  125°C) 
(Rated  dc  Voltage,  Tj  =  25°C) 

iR 

•  

10 

0.1 

mA 

(1)  Pulse  Test:  Pulse  Width  =  300  MS,  Duty  Cycle  «  2%. 
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MBRL120,  MBRL130,  MBRL140 
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MBRL120,  MBRL130,  MBRL140 


Note  1:  Data  shown  for  thermal  resistance  junction-to-ambient  (#ja)  for 
the  mounting  shown  is  to  be  used  as  a  typical  guideline  values 
for  preliminary  engineering  or  in  case  the  tie  point  temperature 
cannot  be  measured. 

Typical  Values  for  6jA  in  Still  Air  =  118X/W 

PC  Board  with  1/4"  x  1/4" 
Copper  Mounting  Pads 


J3S 


w////////m/7///Mm 


Tape  &  Reel  Options 
12  mm  Tape 
MLL41 


OPTION  1 


TAPE  FEED 


o      o      o       i ( 

BBi  ) 


OPTION  2 


r~~3  o  ^  o  o  o  ! 
j  [j|  U  [3|  |E|  j 


© 


POLARITY  BAND  INDICATES  CATHODE. 

OPTION  1  =  T1  DESIGNATOR 
OPTION  2  =  T2  DESIGNATOR 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Integral  Glass  Passivated 
Diode  Assemblies 


MDA100G 

THRU 
MDA106G 


. . .  with  glass  passivated  silicon  rectifier  chips  interconnected  and  encapsulated  into  rec- 
tifier bridge  circuits. 

•  High  Resistance  to  Shock  and  Vibration 

•  High  Dielectric  Strength 

•  Ideal  for  Printed  Circuit  Board 
Mechanical  Characteristics: 

CASE:  Premolded  plastic  housing 
POLARITY:  Terminal  designation  on  case 

( + )  for  DC  output 

( - )  for  DC  output 

(AC)  for  AC  input 
MOUNTING  POSITION:  Any 
WEIGHT:  2.74  grams  (approx.) 

TERMINALS:  Readily  solderable  connections,  corrosion  resistant. 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 
1  AMPERE 
50-600  VOLTS 


3h 


MAXIMUM  RATINGS  (TA  =  25°C  unless  otherwise  noted) 


CASE  377A-01 
PLASTIC 


Rating  (Par  Diode) 

Symbol 

MDA 

Unit 

100G 

101G 

102G 

104G 

106G 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
vrwm 
vr 

50 

100 

200 

400 

600 

Volts 

Sine  Wave  RMS  Input  Voltage 

Vrirmsi 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 
(Single  phase  bridge  operation,  resistive  load,  60  Hz,  TA  =  75°C) 

io 

1 

Amp 

Non-Repetitive  Peak  Surge  Current 
(Preceded  and  followed  by  rated  current  and  voltage,  TA  =  75°C) 

iFSM 

30  (for  1  cycle) 

Amps 

Storage  Junction  Temperature  Range 

Tstg 

-55  to  +150 

°C 

Operating  Temperature  Range 

Tj 

-55  to  +125 

°C 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (Per  Diode) 
(ip  -  1.57  Amps,  Tj  =  25XI 

VF 

0.93 

1.3 

Volts 

Reverse  Current  (Per  Diode)  (Rated  Vr,  @  TA  =  25°C) 

|r 

10 
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MDA100G  thru  MDA106G 


S  50 


u.  0 


T 

\  - 

25 

c 

1 

1 

3         5      7     10  20  30 

NUMBER  OF  CYCLES  AT  60  Hz 


50    70  100 


Figure  1.  Maximum  Non-Repetitive  Forward 
Surge  Current 


20  40  60  80  100 

TA,  AMBIENT  TEMPERATURE  PC) 

Figure  2.  Typical  Forward  Current 
Derating  Curve 


140 


0.5      0.6      0.7      0.8      0.9       1       1.1  1.2 
vF,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTSI 

Figure  3.  Typical  Instantaneous  Forward 
Per  Bridge  Element 
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Figure  4.  Typical  Reverse  Characteristics  Per  Diode 


OUTLINE  DIMENSIONS 


7^ 


NOTES: 

1.  POSITIONAL  TOLERANCE  FOR  DIMENSION  tfO 

|4  PL):  

14Uo.25{0.010)®|A®1 

2.  DIMENSIONING  AND  TOLERANCING  PER 
ANSI  Y14.5M,  1982. 

3.  CONTROLLING  DIMENSION:  INCH. 


CASE  377A-01 
PLASTIC 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

15.75 

16.07 

0.620 

0.633 

I 

9.55 

9.90 

0.376 

0.390 

C 

3.81 

4.08 

0.150 

0.161 

D 

0.74 

0.83 

0.029 

0.033 

F 

2.67  BSC 

0.105  BSC 

G 

3.81  BSC 

0.150  BSC 

K 

9.91 

13.41 

0.390 

0.528 

L 

1.50 

350 

0.059 

0.138 

8.85 

901 

0.335 

0  355 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Integral  Glass  Passivated 
Diode  Assemblies 

. . .  diffused  glass  passivated  silicon  dice  interconnected  and  molded  into  rectifier  circuit 
assemblies  for  use  in  application  where  high  output  current/size  ratio  is  of  prime  impor- 
tance. These  devices  feature: 

•  Void-free,  Molded  Encapsulation  to  Assure  High  Resistance  to  Shock,  Vibration,  and 

Temperature  Extremes 

•  High  Dielectric  Strength 

•  Simple,  Compact  Structure  for  Trouble-free  Performance 

•  Ideally  Suited  for  P.C.  Board  Mounting 

•  High  Surge  Capability  —  50  Amps 

I  •  Compatible  with  Automatic  Assembly  Techniques 

Mechanical  Characteristics: 

'CASE:  Premolded  plastic  housing 
POLARITY:  Terminal  designation  on  case 

( + )  for  DC  output 

( - )  for  DC  output 

(AC)  for  AC  input 
MOUNTING  POSITION:  Any 
WEIGHT:  2.74  grams  (approx.) 

TERMINALS:  Readily  solderable  connections,  corrosion  resistant. 


MAXIMUM  RATINGS  (TA  =  25°C  unless  otherwise  noted) 


MDA200G 

THRU 
MDA206G 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 
2  AMPERES 
50-600  VOLTS 


CASE  377A-01 
PLASTIC 


Hating  irer  Diode) 

Symbol 

MDA 

Unit 

200G 

201G 

202G 

204G 

206G 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

200 

400 

600 

Volts 

Sine  Wave  RMS  Input  Voltage 

VR(RMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 

(single  phase  bridge  operation,  resistive  load,  60  Hz,  TA  -  50DC) 

(0 

2 

Amps 

Non-Repetitive  Peak  Surge  Current 
(Preceded  and  followed  by  rated  current  and  voltage,  TA  -  50°C) 

IFSM 

50  (for  1  cycle) 

Amps 

Storage  Junction  Temperature  Range 

Tstg 

-55  to  +150 

«c 

Operating  Temperature  Range 

-55  to  +125 

°c 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (Per  Diode) 
(ip  =  3.14  Amps,  Tj  =  25°C) 

VF 

0.97 

1.1 

Volts 

Reverse  Current  at  Rated  DC 
Blocking  Voltage  Per  Diode 

@  TA  =  25°C 

IR 

10 

MA 

fa  TA  =  100°C 

1 

mA 
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MDA200G  thru  MDA206G 


U>  10E 

1 

I  !: 

CO 

3    i  = 

o 

3  0.5; 

1  0-3- 

£  0.2- 

to 

0  0.1  : 

UJ 

H  0.05 ; 

1  0.03  - 
£  0.02  - 


.£0.011 


Tj  =  2S°C 
PULSE  WIDTH  =  300  ms - 
1%  DUTY  CYCLE 


0.4  0.5  0.6  0.7  0.8  0.9  1  1.1  1. 
vF.  INSTANTANEOUS  FORWARD  VOLTAGE  IVOLTS) 

Figure  3.  Typical  Instantaneous  Forward 
Per  Bridge  Diode 
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OUTLINE  DIMENSIONS 


L 


L 


NOTES: 

1.  POSITIONAL  TOLERANCE  FOR  DIMENSION  *0 
14  PL):  

I  4  U  0.25  10.0101  ®|A  ®1 

2.  DIMENSIONING  AND  TOLERANCING  PER 
ANSI  Y14.5M.  1982. 

3  CONTROLLING  DIMENSION:  INCH 


CASE  377A-01 
PLASTIC 


MILLIMETERS 

INCHES 

DIM 

MAX 

MIN 

MAX 

A 

15.75 

16.07 

0  620 

0633 

I 

9.55 

9.90 

0  376 

0390 

C 

3.81 

4.08 

0.150 

0.161 

D 

0  74 

0.83 

0.029 

0.033 

F 

2.67  BSC 

0.105  BSC 

G 

3.81 

BSC 

0  150  BSC 

K 

9.91 

13.41 

0390 

0.528 

L 

1.50 

3.50 

0.059 

0.138 

n 

sss 

9.01 

0.335 

0.355 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Integral  Glass  Passivated 
Diode  Assemblies 

. . .  diffused  glass  passivated  silicon  dice  interconnected  and  molded  into  rectifier  circuit 
assemblies  for  use  in  application  where  high  output  current/size  ratio  is  of  prime  impor- 
tance. These  devices  feature: 

•  Void-free,  Molded  Encapsulation  to  Assure  High  Resistance  to  Shock,  Vibration,  and 

Temperature  Extremes 

•  High  Dielectric  Strength 

•  Simple,  Compact  Structure  for  Trouble-free  Performance 

•  Ideally  Suited  for  P.C.  Board  Mounting 
.  •  High  Surge  Capability  —  200  Amps 

•  Compatible  with  Automatic  Assembly  Techniques 

Mechanical  Characteristics: 

CASE:  Premolded  plastic  housing 

FINISH:  All  external  surfaces  are  corrosion-resistant.  Leads  are  readily  solderable. 
POLARITY:  Terminal  designation  on  case 

AC  input  =  -  DC  output  =  +  DC  output  =  - 

MOUNTING  POSITION:  Any 
WEIGHT  (Approximately!:  4.8  Grams 


MAXIMUM  RATINGS  (TA  =  25°C  unless  otherwise  noted) 


MDA970G1 

THRU 
MDA970G6 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 
4  AMPERES 
50-600  VOLTS 


3^ 


CASE  377-01 


Rating 

Symbol 

MDA 

Unit 

970G1 

970G2 

970G3 

970G5 

970G6 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
vrwm 
vr 

50 

100 

200 

400 

600 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 
Ta  =  50°C 

io 

4 

Amps 

Peak  Forward  Surge  Current,  8.3  ms  Single  Half  Sine-Wave 
Superimposed  on  Rated  Load 

'FSM 

200 

Amps 

Operating  and  Storage  Junction  Temperature  Range 

Tj.  Tstg 

-55  to  +150 

°C 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Min 

Max 

Unit 

Instantaneous  Forward  Voltage  (Per  Diode) 
(if  =  6.28  Amps,  Tj  =  25°C) 

VF 

1.1 

Vdc 

Reverse  Current  at  Rated  DC 
Blocking  Voltage  Per  Diode 

<a  TA  =  25°C 

IR 

10 

MA 

(a  TA  =  100°C 

1 

mA 

3-162 


MDA970G1  thru  MDA970G6 
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Figure  1.  Maximum  Non-Repetitive  Forward 
Surge  Current 
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Figure  2.  Forward  Current  Derating  Curve 
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Figure  3.  Typical  Instantaneous  Forward 
Characteristics  Per  Diode 


Figure  4.  Typical  Reverse  Characteristics  Per  Diode 


OUTLINE  DIMENSIONS 


NOTES: 

1  POSITIONAL  TOLERANCE  FOR  DIMENSION  AD 

14  PLI:  

I  >  |  d.0.25  10-0101  ©|  A  ®  | 
2.  DIMENSIONING  AND  TOLERANCING  PER 

ANSI  YI4.5M,  1982 
3  CONTROLLING  DIMENSION-  INCH 


CASE  377-01 
PLASTIC 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

18.50 

19.50 

0728 

0  768 

B 

15  50 

16.00 

0610 

0.630 

C 

6.20 

6.50 

0.244 

1  251 

0 

1.25 

1.34 

0.049 

0.053 

F 

4  20  BSC 

0  16E 

BSC 

G 

5.08  BSC 

0.200  BSC 

K 

1999 

24.00 

0.787 

0.945 

L 

1.50 

3.50 

0.059 

0138 

R 

14.20 

1460 

0.559 

0  575 

3- 1 63 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


RECTIFIER  ASSEMBLY 

.  .  .  utilizing  individual  void-free  molded  rectifiers,  interconnected 
and  mounted  on  an  electrically  isolated  aluminum  heat  sink  by 
a  high  thermal-conductive  epoxy  resin. 

•  400  Ampere  Surge  Capability 

•  Electrically  Isolated  Base 

•  UL  Recognized 

•  1800  Volt  Heat  Sink  Isolation 


MAXIMUM  RATINGS 


Rating  (Per  Diode) 

Symbol 

MDA 

Unit 

2500 

2501 

2502 

2504 

2506 

2508 

2510 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

200 

400 

600 

800 

1000 

Volts 

DC  Output  Voltage 
Resistive  Load 
Capacitive  Load 

Vdc 

30 
50 

62 
100 

124 
200 

250 
400 

380 
600 

500 
600 

620 
1000 

Volts 

Sine  Wave  RMS  Input  Voltage 

Vr(RMS) 

35 

70 

140 

280 

420 

560 

700 

Volts 

Average  Rectified  Forward 

Current 
(Single  phase  bridge  resistive 
load,  60  Hz,  TC  -  55°C) 

to 

25 

Amp 

Nonrepetitive  Peak  Surge 
Current 

(Surge  applied  at  rated  load 

conditions) 

IFSM 

400 

Amp 

Operating  and  Storage  Junction 
Temperature  Range 

Tj.  Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 
Each  Die 
Total  Bridge 

R«JC 

4.5 
2.0 

6.0 
2.8 

°C/W 

ELECTRICAL  CHARACTERISTICS  (Tc  -  25°C  unless  otherwise  noted] 


Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (Per  Diode) 
(iF  =  40  A)* 

0.95 

1.05 

Reverse  Current  (Per  Diode) 
(Rated  Vr» 

'R 

10 

mA 

MECHANICAL  CHARACTERISTICS 


CASE: 

Plastic  case  with  an  electrically  isolated 

aluminum 

base. 

POLARITY: 

Terminal  designation  embossed  on  case 

+  DC  output 

-  DC  output 

AC  not  marked 

MOUNTING  POSITION: 

Bolt  down.  Highest  heat  transfer  efficiency  accom- 

plished through  the  surface  opposite  the 

terminals. 

Use  silicone  heat  sin k  compound  on 

mounting 

surface  for  maximum  heat  transfer. 

WEIGHT: 

25  grams  (approx.) 

TERMINALS: 

Suitable  for  fast -on  connections.  Readily 

solderable. 

corrosion   resistant.   Soldering  recommended  for 

applications  greater  than  1  5  amperes. 

MOUNTING  TORQUE: 

20  m.  lb.  max. 

MDA2500 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 

25  AMPERES 
50-600  VOLTS 


NOTES: 

1.  DIMENSION  "0."  SHALL  BE  MEASURED  ON 
HEATSINK  SIDE  OF  PACKAGE 

2.  DIMENSIONS  "F"  AND  "G"  SHALL  BE  MEASURED 
AT  THE  REFERENCE  PLANE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

25.65 

26.16 

1.010 

1.030 

C 

12.44 

13.97 

0.490 

0550 

D 

6.10 

6.60 

0.240 

0.260 

F 

10.01 

10.49 

0.394 

0.413 

G 

19.99 

21.01 

0.787 

0.827 

J 

0.71 

0.86 

0.028 

0.034 

K 

9.52 

11.43 

0.375 

0450 

L 

1.52 

2.06 

0.060 

0.081 

P 

2.79 

2.92 

0.110 

0.115 

0 

4.42 

4.67 

0.174 

0.184 

CASE  309A-03 


•Pulse  Width  -  100  ms.  Duty  Cycle  s  2%. 


3-164 


MDA2500  Series 


FIGURE  1  -  FORWARD  VOLTAGE 


FIGURE  2  -  NOIM  REPETITIVE  SURGE  CURRENT 
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FIGURE  3  -  FORWARD  VOLTAGE 
TEMPERATURE  COEFFICIENT 
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FIGURE  4  -  CURRENT  DERATING 


FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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MDA2500  Series 


FIGURE  6  -  TYPICAL  THERMAL  RESPONSE 
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FIGURE  7  -  CAPACITANCE 


Ppi; 


DUTY  CYCLE,  D  =  tp/ti 
PEAK  POWER,  Ppk,  is  peak  of  an 
—  TIME   equivalent  square  power  pulse. 


To  determine  maximum  junction  temperature  of  the  diode  in  a  given  situation,  the  following  pro-  £  200 

cedure  is  recommended.  ^ 

The  temperature  of  the  case  should  be  measured  using  a  thermocouple  placed  on  the  case  at  the  £ 

temperature  reference  point  (see  the  outline  drawing  on  page  If.  The  thermal  mass  connected  to  the  < 

case  is  normally  large  enough  so  that  it  will  not  significantly  respond  to  heat  surges  generated  in  the  < 
diode  as  a  result  of  pulsed  operation  once  steady  state  conditions  are  achieved.  Using  the  measured    ,  ^ 
value  of  Trj,  the  junction  temperature  may  be  determined  by: 

Tj  =  TC  +  A  TJC 

where  A  Tjc  is  the  increase  in  junction  temperature  above  the  case  temperature.  It  may  be  determined  7" 

by: 

ATjc  =  Ppk  •  Rfljc  [D  +  (1  -  D)«r(ti  +  tp)  +  r(tp)  -  rfeij] 


where 


r(t)  =  normalized  value  of  transient  thermal  resistance  at  time,  t,  from  Figure  6,  i.e., 
riti  +  tp)  =  normalized  value  of  transient  thermal  resistance  at  time  ti +tp. 
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FIGURE  9  -  REVERSE  RECOVERY  TIME 
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MDA2500  Series 


AMBIENT  TEMPERATURE  DERATING  INFORMATION 


FIGURE  10A  -  THERMALLOY  HEAT  SINK  6005B 


FIGURE  10B  -  IERC  HEAT  SINK  UP3 
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NOTE  2:  THERMAL  COUPLING  AND 

EFFECTIVE  THERMAL  RESISTANCE 

In  multiple  chip  devices  where  there  is  coupling  of  heat  be- 
tween die,  the  junction  temperature  can  be  calculated  as  follows: 

(It  ATji  =  Rfl1PDl  +  R92K0  2pD2  +  RO3K03pD3  +  ^6A^6APD4 
where  ATj-]  is  the  change  in  junction  temperature  of  diode  1, 
through  4  is  the  thermal  resistance  of  diodes  1  through  4, 
Pqi  through  4  is  the  power  dissipated  in  diodes  1  through  4, 
Kq2  through  4  is  the  thermal  coupling  between  diode  1,  and 
diodes  2  through  4. 

An  effective  package  thermal  resistance  can  be  defined  as 
follows: 

(2)  Ro(EFF)  =  •iTn/Prj-r 
where  Prjj  is  the  total  package  power  dissipation. 

Assuming  equal  thermal  resistance  for  each  die,  equation  (It 
simplifies  to 

(3)  ATj-]  =  Rfli(PD1  +  Kfl2pD2+  K«3pD3  +  KfJ4pD4' 

For  the  conditions  where  Pqi  =  Pfj)2  =  PD3  =  PD4-  PDT  = 
4  Pqi,  equation  (31  can  be  further  simplified  and  by  substituting 
into  equation  (2)  results  in 

(4)  Rfl{EFF)  =  R()1(1  +  Ko2+  Kfl3  +  Ke4)/4 
When  the  case  is  used  as  a  reference  point,  coupling  between 
opposite  die  is  negligible  for  the  MDA2500,  and  coupling  between 
adjacent  die  is  approximately  6%. 


NOTE  3:  SPLIT  LOAD  DERATING  INFORMATION 

Bridge  rectifiers  are  used  in  two  baste  configurations  as  shown 
by  circuits  A  and  B  of  Figure  11.  The  current  derating  data  of 
Figure  4  applies  to  the  standard  bridge  circuit  (A)  where  l/\  =  \q- 
For  circuit  B  where  l^  =  lg,  derating  information  can  be  calculated 
as  follows: 

16)  TR(max)  =  TJ(max)  -ATj! 

Where  TR(m3X)  is  the  reference  temperature  (either  case 
or  ambient),  ATji  can  be  calculated  using  equation  (3)  in  Note  2. 

For  example,  to  determine  Tc(max)  for  the  MDA2500  with 
the  following  capacitive  load  conditions: 

l^  =  20  A  average  with  a  peak  of  60  A, 

Iq  =  1  0  A  average  with  a  peak  of  70  A, 
first  calculate  the  peak  to  average  ratio  for  l^.  I(PK)/'(AV)  " 
60/10  =  6.0.  (Note  that  the  peak  to  average  ratio  is  on  a  per  diode 
basis  and  each  diode  provides  10  A  average.) 

From  Figure  5,  for  an  average  current  of  20  A  and  an  l(p«)/ 
'(AV)  =  6.0,  read  P[)T(AV)  =  ^0  watts  or  10  watts/diode.  Thus 
PD1  =  PD3  =  1  0  watts. 

Similarly,  for  a  load  current  lg  of  10  A,  diode  s2  and  diode 
=4  each    see  5.0  A  average  resulting  in  an  l(PK)/'(AV)  =  14 

Thus,  the  package  power  dissipation  for  10  A  is  20  watts  or 
5.0  watts/diode.  Therefore,  Pq2  =  PD4  =  5.0  watts. 

The  maximum  junction  temperature  occurs  in  diodes  ^1  and 
jt3.  From  equation  (3)  for  diode  =1, 

ATj!  =  10(10  +  0(5)  +  0.06(10)  +  0.0615)] 
ATj!  «  109°C. 

Thus,TC(max)  =  175  -109  =  66°C. 

The  total  package  dissipation  in  this  example  is 

PqT(AV)  =  2  x  10  +  2  x  5.0  =  30  watts, 

which  must  be  considered  when  selecting  a  heat  sink. 


FIGURE  11  -  BASIC  CIRCUIT  USES  FOR 
BRIDGE  RECTIFIERS 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


RECTIFIER  ASSEMBLY 

.  .  .  utilizing  individual  void-free  molded  MR2500  Series  rectifiers, 
interconnected  and  mounted  on  an  electrically  isolated  aluminum 
heat  sink  by  a  high  thermal-conductive  epoxy  resin. 

•  400  Ampere  Surge  Capability 

•  Electrically  Isolated  Base  -1800  Volts 

•  UL  Recognized 

•  Cost  Effective  in  Lower  Current  Applications 


MAXIMUM  RATINGS 


Rating  (Per  Diode) 

Symbol 

MDA 

3500 

3501 

3502 

3504 

3506 

3508 

3510 

Unit 

Peak  Repetitive  Reverse 
Voltage 

VRRM 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Working  Peak  Reverse 
Voltage 

VRWM 

DC  Blocking  Voltage 

VR 

DC  Output  Voltage 
Resistive  Load 
Capacitive  Load 

Vdc 
Vdc 

30 
50 

62 
100 

124 
200 

250 
400 

380 
600 

500 
800 

630 
1000 

Volts 
Volts 

Sine  Wave  RMS  Input 
Voltage 

VR  (RMS 

35 

70 

140 

280 

420 

560 

700 

Volts 

Average  Rectified  Forward 
Current  (Single  phase 
bridge  resistive  load, 
60  Hz.  Tc  =  55°C) 

lo 

Amp 

 35  - 

Non -Repetitive  Peak  Surge 
Current  (Surge  applied 
at  rated  load  conditions} 

'fsm 

Amp 

—  400  

Operating  and  Storage 
Junction  Temperature 
Range 

TjTstg 

°C 

—  65  to  +1  75  - 

THERMAL  CHARACTERISTICS  (Total  Bridge) 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R9JC 

1.4 

1.87 

°C/W 

ELECTRICAL  CHARACTERISTICS  (Tc  -  25°C  unless  otherwise  noted). 

Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
(Per  Diode) 
(iF  =  55  A)* 

1.0 

1.1 

Volts 

Reverse  Current  (Per  Diode) 
(Rated  VRI 

m 

10 

/xA 

MECHANICAL  CHARACTERISTICS 


CASE:  Plastic  case  with  an  electrically  isolated  aluminum  base, 
POLARITY:  Terminal-designation  embossed  on  case 

+  DC  output 

-DC  output 
AC  not  marked 

MOUNTING  POSITION:  Bott  down.  Highest  heat  transfer  efficiency  accom- 
plished through  the  surface  opposite  the  terminals. 
Use  silicon  grease  on  mounting  surface  for  maxi- 
mum heat  transfer. 

WEIGHT:  40  grams  (approx.) 

TERMINALS:  Suitable  for  fast-on  connections.  Readily  solderable, 
corrosion  resistant.  Soldering  recommended  for  appli- 
cations greater  than  1  5  Amperes, 

MOUNTING  TORQUE:  20  in.  lb.  Max. 


MDA3500  Series 


SINGLE-PHASE 
FULL-WAVE  BRIDGE 

35  AMPERES 
50-1000  VOLTS 


NOTES: 

1,  DIMENSION  "Q"  SHALL  BE  MEASURED  ON 
HEATSINK  SIDE  OF  PACKAGE. 

2.  DIMENSIONS  F  AND  G  SHALL  BE  MEASURED  AT 
THE  REFERENCE  PLANE. 


DIM 

MILLIW 

ETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

34.80 

35.18 

1.370 

1.385 

C 

12.44 

13.97 

0.490 

0.550 

D 

6.10 

6.60 

0.240 

0  260 

f 

13.97 

14.50 

0.550 

0.571 

G 

28.00 

29.00 

1.100 

1.142 

J 

0.71 

0.86 

0.028 

0.034 

K 

9.52 

11.43 

0.375 

0.450 

L 

1.52 

2.06 

0.060 

0.081 

P 

279 

2  92 

0.110 

0.115 

a 

4.32 

4.83 

0.170 

0.190 

CASE  309A-02 


•Pulse  Width  =  100  ms,  Duty  Cycle  «  2%. 
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FIGURE  1  -  FORWARD  VOLTAGE  FIGURE  2  -  NON  REPETITIVE  SURGE  CURRENT 


0  6       0  8      1.0      1.2      1.4      1.6      1.8      2.0      2.2      2.4     2.6  0.2        0  5      1.0      2.0        5.0       10       20         60      100  200 

,F.  INSTANTANEOUS  FORWARD  CURRENT  (AMP) 

VF.  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


FIGURE  4  -  CURRENT  DERATING  FIGURE  5  -  FORWARD  POWER  DISSIPATION 


40  SO  80  100         120         140         160        180  0  5  0  10  15  20  2  5  30  35 

Tc.  CASE  TEMPERATURE  (°C)  |q,  AVERAGE  LOAD  CURRENT  IAMP] 
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FIGURE  6  -  TYPICAL  THERMAL  RESPONSE 


-NOTE  3 

R/iir.lt) 

■  rtt) 

R.,j 

TJ( 

k)  - 

TC  = 

3(pl 

J( 

(I 

50  100 
r,  TIME  (ms) 


-n- 


Ppk 


OUTY  CYCLE.  D  =  in/1 1 
PEAKPOWER.Ppk.il  peak  of  an 


To  deteimine  maximum  junction  temperature  oi  the  diode  in  a  given  situation,  the  following 
procedure  is  recommended. 

The  temperature  ol  ihe  case  should  be  measured  using  a  thermocouple  placed  on  the  case  at 
the  temperature  reference  point  (see  the  outline  drawing  on  page  1)  The  thermal  mass  connected 
to  the  case  is  normally  large  enough  so  thai  it  will  not  significantly  respond  to  heat  surges 
generated  in  the  diode  as  a  result  ol  pulsed  operation  once  steady  state  conditions  are  achieved. 
Using  the  measured  value  of  Tfj,  Ihe  junction  temperature  may  be  determined  by: 
Tj=TCtiiTjC 

where  A  Tjc  is  the  increase  in  junction  temperature  above  the  case  temperaiure  It  may  be 
determined  by 

■ITjc  =Ppfc  •  HflJC  10  *  II  -  01  •  (ill.  ♦  tp)  *  r|tp)  -rtt|)l 

where 

rltl  =  normalized  value  of  transient  thermal  resistance  at  time,  t,  Irom  Figure  6.  i.e., 
f  III  *  tp)  =  normalized  value  of  transient  thermal  resistance  a*  time  I)  *  tp. 


FIGURE  7  -  CAPACITANCE 


0.5      1.0       2.0        5.0      10  2 
Vr,  REVERSE  VOLTAGE  (VOLTS) 


T  =  25°C 


FIGURE  8  -  FORWARD  RECOVERY  TIME 


*SE  RECOVERY  TIME 
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X 

F  0.5 
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1  1 

—  Tj 

..    ,  1 

r-  lit 
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1.0  V 
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I     I        I     I  I 
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FIGURE  10A  —  THERMALLOY  HEATSINK 


AMBIENT  TEMPERATURE  DERATING  INFORMATION 

FIGURE  10B  -  IERC  HEATSINK  UP3  AND  NO  HEATSINK 


40  60  8  0         100         120         140  16 

TA,  AMBIENT  TEMPERATURE  (°C) 


80  100         120  140 

TA,  ambient  TEMPERATURE  CC) 


NOTE  2:  THERMAL  COUPLING  AND  EFFECTIVE  THERMAL 
RESISTANCE 

In  mult.ple  chip  devices  where  there  is  coupling  of  heat 
between  die,  the  junction  temperature  can  be  calculated  as  follows: 

(1)  =  RfH  PD1  +  R02K02pD2  +  R03K03pD3 
+  R04  <04pD4 

Where  <*Tji  is  the  change  in  junction  temperature  of  diode  1 
Rfll  thru  4  is  the  thermal  resistance  of  diodes  1  through  4 
Pqi  thru  4  is  the  power  dissipated  in  diodes  1  through  4 
Kq2  thru  4  is  the  thermal  coupling  between  diode  1  and 
diodes  2  through  4. 

An  effective  package  thermal  resistance  can  be  defined  as 
follows: 

(2)  R0(EFF)  =  ATn/PDT 

Where:  Pqx  is  the  total  package  power  dissipation 
Assuming  equal  thermal  resistance  for  each  die,  equation  (1) 
simplifies  to 

OI^Tj,  =  Rei  (PD1  +K02PD2  +  k03pD3  +  k04Pd4) 

For  the  condiitons  where  Pqi  =  Pq2  =  PD3  =  PD4-  pOT  =  4  PD1  ■ 

equation  (3)  can  be  further  simplified  and  by  substituting  into 

equation  (2)  results  in 

(4)  Rfl(EFF)  =  Rfll  d  +  K(J2  +  Kf>3    +  K04'/4 
When  the  case  is  used  as  a  reference  point,  coupling  between 
die  is  neglegible  for  the  MDA3500.  When  the  bridge  is  used  without 
a  heatsink,  coupling  between   die  is  approximately  70%  and 
R01  is  30°C/W, 

.\Re(EFF)  =  30  [1  *  (31  (.7)1/4=  23°C/W 


NOTE  3:  SPLIT  LOAD  DERATING  INFORMATION 

Bridge  rectifiers  are  used  in  two  basic  configurations  as  shown 
by  circuits  A  and  B  of  Figure!  1.  The  current  derating  data  of 
Figure  4  applies  to  the  standard  bridge  circuit  (A)  where  \&  =  lg- 
For  circuit  B  where  l/^  =  'B-  derating  information  can  be  calcu- 
lated as  follows: 

(6)  TR(Max)  =  Tj(Max)  -  ATJ! 

Where  TR(Max)  is  the  reference  temperature  (either  case  or 
ambient) 

^Tjt  can  be  calculated  using  equation  (3)  in  Note  2. 

For  example,  to  determine  Tc(Max)  for  the  MDA3500  with 
the  following  capacitive  load  condiitons. 

I A  =  20  A  average  with  a  peak  of  60  A 

\q  "  10  A  average  with  a  peak  of  70  A 
First  calculate  the  peak  to  average  ratio  for  1^.  I{PK)/'(AV)  = 
60/10  =  6.0.  (Note  that  the  peak  to  average  ratio  is  on  a  per 
diode  basis  and  each  diode  provides  1 0  A  average) . 

From  Figure  5,  for  an  average  current  of  20  A  and  an  I(PK)' 
l(AV)  =  6  0  read  PDT(AV)  =  40  watts  or  10  watts/diode.  Thus 
PD1  =  PD3  =  10  watts- 

Similarly,  for  a  load  current  lB  of  10  A,  diode  #2  and  diode 
#4  each  see  5.0  A  average  resulting  in  an  '(PK)^(AV)  "  14 

Thus,  the  package  power  dissipation  for  10  A  is  20  watts  or 


5.0  watts/diode  - 


^D2  : 


'D4 


5.0  watts. 


The  maximum  junction  temperature  occurs  in  diode  #1  and  #3. 
From  equation   (3)   for  diode  #1   ^Tjt   =   (7.5>   (10),  since 
coupling  is  negligible. 
aTjt  *=75°C 

Thus  Tc(Max)  =  175  -75=  100°C 
The  total  package  dissipation  in  this  example  is: 
PDT(AV)  -  2  x  10  +  2  x  5.0  s  30  watts,  which  must  be 
considered  when  selecting  a  heat  sink. 


FIGURE  1 1-  BASIC  CIRCUIT  USES  FOR 
BRIDGE  RECTIFIERS 


 ^A?1  'A 
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MR500  MR501 
MR502  MR504 
MR506  MR508 

MR510 




MINIATURE  SIZE,  AXIAL  LEAD  MOUNTED 
STANDARD  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  use  in  power  supplies  and  other  applications  having 
need  of  a  device  with  the  following  features: 

•  High  Current  to  Small  Size 

•  High  Surge  Current  Capability 

•  Low  Forward  Voltage  Drop 

•  Economical  Plastic  Package 

•  Available  in  Volume  Quantities 


Designer  s  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented  Limit  curves  -  representing  boundaries  on  device  character- 
istics -  are  given  to  facilitate  "worst  case"  design. 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR  500 

MR501 

MR502 

MR504 

MR506 

MR508 

MR510 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 

VrwM 

vr 

50 

too 

200 

400 

600 

800 

1000 

Volts 

Non-Repetitive  Peak  Reverse  Voltage 

Vrsm 

75 

150 

250 

450 

650 

850 

1050 

Volts 

Average  Rectified  Forward  Current 
(Single  phase  resistive  load,  Tz  =  95°C. 

PC  Board  Mounting)  (1) 
(EIA  Standard  Conditions  L  =  1  /32". 

TL=85°C) 

io 

  30  

Amp 

—                                                  8.0   — 

Non-Repetitive  Peak  Surge  Current 
{surge  applied  at  rated  load  conditions} 

IFSM 

~>                                                 100   »- 

Amp 

(one  cycle) 

Operating  and  Storage  Junction 
Temperature  Range  (2) 

Tj.Tstg 

-65  to +175 

°C 

MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


STANDARD  RECOVERY 
POWER  RECTIFIERS 

50-1000  VOLTS 
3  AMPERE 


THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient 
(Recommended  Printed  Circuit  Board 
Mounting,  See  Note  2). 

Rf?JA 

28 

°C/W 

ELECTRICAL  CHARACTERISTICS 


(1)  Derate  for  reverse  power  dissipation.  See  Note  on  Page  2. 

(2)  Derate  as  shown  in  Figure  1. 

13)  Pulse  Test:  Pulse  Width  =  300  us.  Duty  Cycle  -  2.0%. 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  13) 

»F 

Volts 

lip  =9.4  Amp.  Tj  -  175°C) 

0.9 

10 

(iF=9.4  Amp.  Tj  =  25°C) 

1  04 

1.1 

Reverse  Current  (rated  dc  voltage)  13) 

|R 

nA 

Tj  -  25°C 

0.1 

5.0 

Tj  -  100°C 

2.8 

25 

MECHANICAL  CHARACTERISTICS 

Case :  Transfer  Molded  Plastic 
Finish:  External  Leads  are  Plated, 

Leads  are  readily  Solderable 
Polarity:  Indicated  by  Cathode  Band 
Weight:  1 .1  Grams  (Approximately) 
Maximum  Lead  Temperature  for 
Soldering  Purposes: 

300°C,  1/8"  from  case  for  10  s 

at  5.0  lb.  tension 
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NOTE  1:  DETERMINING  MAXIMUM  RATINGS 


Reverse  power  dissipation  and  the  possibility  of  thermal  runaway 
must  be  considered  when  operating  this  rectifier  at  reverse  voltages 
above  200  volts.  Proper  derating  may  be  accomplished  by  use 
of  equation  (1): 

TA(max|  -  Tj(rnax)  -  RejApF(AV)  -  ReJApR(AV)  <1) 
where 

1~A{max)  =  Maximum  allowable  ambient  temperature 

Tj{max)  =  Maximum  allowable  junction  temperature 
(175°Cor  the  temperature  at  which  ther- 
mal runaway  occurs,  whichever  is  lowest. ) 

pF(AV>  =  Average  forward  power  dissipation 

PR(AV)  =  Average  reverse  power  dissipation 

R0JA  =  Junction-to-ambient  thermal  resistance 

Figure  1  permits  easier  use  of  equation  (1)  by  taking  reverse  power 
dissipation  and  thermal  runaway  into  consideration.  The  figure 
solves  for  a  reference  temperature  as  determined  by  equation  (2): 

TR  =  Tjlmax)  -  R0jAPR(AV)  <2> 
Substituting  equation  (2)  into  equation  (1)  yields: 

TA(max)  =  Tr  -  R0JApF(AV)  <3- 
Inspection  of  equations  (2)  and  (3)  reveals  that  Tr  is  the  ambient 
temperature  atwhich  thermal  runaway  occurs  orwhereTj  =  175°C, 


when  forward  power  is  zero.  The  transition  from  one  boundary 
condition  to  the  other  is  evident  on  the  curves  of  Figure  1  as  a 
difference  in  the  rate  of  change  of  the  slope  in  the  vicinity  of  165°C. 
The  data  of  Figure  1  is  based  upon  dc  conditions.  For  use  in 
common  rectifier  circuits.  Table  1  indicates  suggested  factors  for 
an  equivalent  dc  voltage  to  use  for  conservative  design;  i.e.: 

VR(equiv)  =  Vjn(PK)*F  <*) 
The  Factor  F  is  derived  by  considering  the  properties  of  the  various 
rectifier  circuits  and  the  rectifiers  reverse  characteristics. 
Example:  Find  TA(rnax)  for  MR510  operated  in  a  400  Volt  dc 
supply  using  a  full  wave  center-tapped  circuit  with  capacitive  filter 
such  that  lDc  "  6.0  A,(lF(AV)  =  3  0  A),  '(PK^'(AV)  =  '0.  lnPu* 
Voltage  =  283  V(rms)  (line  to  center  tap),  RflJA  =  28°C/W. 


Step  1 : 

Step  2: 
Step  3: 

Step  4: 


Find  VRfequjyj.  Read  F  =  1.11  from  Table  1  .*. 
VR(equiv)  =  .41H283M1.11)  =  444  V 
Find  Tr  from  Figure  1.  Read  Tr  =  167°C  @ 
Vr  =  444  V  &  Re  jA  =  28°C/W. 

FindPp{AV)  from  Figure  8.  ReadPF(AV)  =  4  W 
'AV 

Find  TA(max)  from  equation  (3).  TA(max)  =  167  (28) 
(4)  =  55dC. 


10  &  lF(AV)  =  3  0  A 


TABLE  I  -  VALUES  FOR  FACTOR  F 


Circuit 

Half  Wave 

Full  Wave.  Bridge 

Full  Wave 
Center-  Tapped*t 

Load 

Resistive 

Capacitive* 

Resistive 

Capacitive 

Resistive 

Capacitive 

Sine  Wave 

0.45 

1.11 

0.45 

0  55 

0.90 

1.11 

Square  Wave 

0.61 

1.22 

0.61 

061 

1  22 

1.22 

•NotethatVRIPK:l»2  Vin(pK| 


ilinet 


tap  voltage  for  Vin. 


MAXIMUM  REFERENCE  TEMPERATURE 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 


200  300       400  600 

Vn,  0C  REVERSE  VOLTAGE  (V0LTSI 


VRRM  MAY  BE  APPLIED 
BETWEEN  EACH  CYCLE 
OF  SURGE.  Tj  NOTED  IS 
Tj  PRIOR  TO  SURGE 
"I  1    I    I  I  I 


3.0      5.0   7.0  10 
NUMBER  OF  CYCLES 
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CURRENT  DERATING 

(Reverse  Power  Loss  Neglected) 

FIGURE  3  -  PC  BOARD  MOUNTING 


60  80  100         120         140  160 

TA.  AMBIENT  TEMPERATURE  (°C) 

FIGURE  4  -  SEVERAL  LEAD  LENGTHS 


i  r 

RESISTIVE  LOAD 
BOTH  LEADS  TO  HEAT' 
SINK  WITH  LENGTHS 
AS  SHOWN 


80  100  120  140 
Tl.LEAD  TEMPERATURE  ("0 


FIGURE  5-  1/8"  LEAD  LENGTH 


100  120  140  160 
Tl,  LEAD  TEMPERATURE  (°C) 


0.2 
0.4 


FIGURE  6  -  MAXIMUM  FORWARD  VOLTAGE 


0.8  1.2  1.6  2.0  2.4  2.8 
»F.  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


FIGURE  7  -  FORWARD  VOLTAGE  TEMPERATURE 
COEFFICIENT 
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FIGURE  8  -  FORWARD  POWER  DISSIPATION 

10 

9.0 


FIGURE  9  -  TYPICAL  REVERSE  CURRENT 


1.0        2.0        3.0        4.0        5.0        6.0  7.0 
IFIAVI.  AVERAGE  FORWARD  CURRENT  (AMP) 


100     120      140  160 
Tj.  JUNCTION  TEMPERATURE  l°CI 


THERMAL  CHARACTERISTICS 

FIGURE  10  -  THERMAL  RESPONSE 


50        100  200 
t.  TIME  1ml) 


NOTE  2  -  AMBIENT  MOUNTING  DATA 


FIGURE  11  -  STEADY  STATE  THERMAL  RESISTANCE 

5"  i  1  1  1  


SINGLE  LEAD  TO  HEAT  SINK 
■  INSIGNIFICANT  HEAT  FLOW 
THROUGH  OTHER  LEAD 


1/8       1/4       3/8       1/2       5/8       3/4  7/8 
L,  LEAD  LENGTH  (INCHES! 


Data  ihown  for  thermal  reailtance  )unction-to-ambient  Ifla JA> 
lor  the  mounting*  ahown  ia  to  ba  uaad  aa  typical  guidailna  valua* 
for  preliminary  engineering  or  in  caaa  the  tia  point  temperature 
cannot  be  meaiured. 

TYPICAL  VALUES  FOR  RejAlN  STILL  AIR 


MOUNTING 
METHOD 

LEAD  LENGTH,  L  UN) 

1/8 

1/4 

1/2 

3/4 

1 

SI 

53 

55 

2 

58 

59 

61 

63 

3 

28 

°c/w 

MOUNTING  METHOD  1 


MOUNTING  METHOD  3 
P  C.  8o«rd  with 

1-1/2"  K  1-1/2"  Copper  SoHm* 


MOUNTING  METHOD  2 

Vector  Pirthln  T»rmln»l»  T-2B 
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FIGURE  12  -  APPROXIMATE  THERMAL  CIRCUIT  MODEL 


THERMAL  CIRCUIT  MODEL 
(For  Hut  Conduction  Through  Iht  Ltadll 


TAK  — 


UN  Of  the  above  modal  permit*  junction  to  lead  thermal 
reel  ate  nee  for  any  mounting  configuration  to  ba  found.  For  a 
given  total  laad  length,  lowait  valun  occur  when  one  lide  of  the 
rectifier  ia  brought  ea  dote  e*  poMibte  to  the  heat  Mnk.  Term*  in 
the  model  •ignily: 


TA  ■  Ambient  Temperature     Rgg  -  Thermal 

Sink  to  Ambient 
L  -  Thermal    Resilience,  Lead 
to  Heat  Sink 

Tq  »  Ceae  Temperature  Rgj  -  Thermel  Reaiitenco,  Junc- 

tion to  Ceae 

Tj  -  Junction  Tempereture       PD  -  Total  Power  Oiasipation  - 


Tl  "  Lead  Tempereture 


(Subscript*  A  and  K  refer  to  anode  and  cathode  tide*  reapectively  ) 

Values  for  thermal  reaittance  component*  are: 

RflL  -«6°C/W/)N.  Typicallv  and  48°C/W/IN  Maximum. 

RflJ  -  10°C/W  Tvplcallv  end  16°C/Vv  Maximum. 

The  meximum  lead  temperature  may  be  found  as  follow*: 

TL"TJlmaxl  -aTJL 
wrhere  flTJL  *  RflJL 


TYPICAL  DYNAMIC  CHARACTERISTICS 

(Tj  =  25°C) 


FIGURE  13  -  FORWARD  RECOVERY  TIME 


FIGURE  14  -  REVERSE  RECOVERY  TIME 


0.2     0.3       0.5    0.7    1.0  2.0  3.0 

IF,  FORWARD  CURRENT  (AMP) 


0.2     0.3       0.5    0.7    1.0  2.0  3.0 

|r/'f.  drive  current  ratio 


FIGURE  15  -  RECTIFICATION  WAVEFORM  EFFICIENCY 


FIGURE  16  -  JUNCTION  CAPACITANCE 


1.0  2.0     3.0       5.0   7.0     10  20  30 

REPETITION  FREQUENCY  (kHz) 


Vr,  REVERSE  VOLTAGE  (VOLTS) 
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RECTIFIER  EFFICIENCY  NOTE 

FIGURE  17  -  SINGLE-PHASE  HALF-WAVE 
RECTIFIER  CIRCUIT 


■WV  ^f- 


The  rectification  efficiency  factor  a  shown  in  Figure  15  was 
calculated  using  the  formula: 


V2o(dc) 
p(dc)  "l 
p(rms)  VJ0(rmsl 

a  sine  wave  input  V, 


100%  = 


o(dc) 


V20lac)  +  V20ldc) 


100%  (1) 


i  sin  (cjt)  to  the  diode,  assumed  lossless. 


the  maximum  theoretical  efficiency  factor  becomes: 
V2m 


"Isinel  = 


T  2  R  L 
4RL 


100%  =  —    100%  =  40.6% 


(2) 


For  a  square  wave  input  of 
amplitude  Vm,  the  efficiency 
factor  becomes: 


"(squarel 


v2m 

2rT 


100%  =  50%  (3) 


(A  full  wave  circuit  has  twice  these  efficiencies) 

As  the  frequency  of  the  input  signal  is  increased,  the  reverse  re- 
covery time  of  the  diode  (Figure  14)  becomes  significant,  resulting 
in  an  increasing  ac  voltage  component  across  R|_  which  is  opposite 
in  polarity  to  the  forward  current,  thereby  reducing  the  value  of 
the  efficiency  factor  o,  as  shown  on  F  igure  1 5. 

It  should  be  emphasized  that  Figure  15  shows  waveform  efficien- 
cy only;  it  does  not  provide  a  measure  of  diode  losses.  Data  was 
obtained  by  measuring  the  ac  component  of  V0  with  a  true  rms  ac 
voltmeter  and  the  dc  component  with  a  dc  voltmeter.  The  data  was 
used  in  Equation  1  to  obtain  points  for  the  figure. 


OUTLINE  DIMENSIONS 


STYLE  1 : 
PIN  1.  CATHODE 
2.  ANODE 


NOTES: 

1.  DIMENSIONING  &  TOLERANCING  PER 
ANSI  Y14.5,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

9.39 

0.370 

B 

6.35 

0.250 

D 

1.22 

1.32 

0.048 

0.052 

K 

25.40 

1.000 

CASE  267-02 
PLASTIC 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MR750 
MR751  MR752 
MR754  MR756 


'signers  Data  Sheet 


HIGH  CURRENT  LEAD  MOUNTED  RECTIFIERS 

•  Current  Capacity  Comparable  To  Chassis  Mounted  Rectifiers 

•  Very  High  Surge  Capacity 

•  Insulated  Case 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirety  from 
the  information  presented-  Limit  curves  —  representing  boundaries  on 
device  characteristics  —  are  given  to  facilitate  "worst  case''  design. 


HIGH  CURRENT 
LEAD  MOUNTED 
SILICON  RECTIFIERS 

50-600  VOLTS 
DIFFUSED  JUNCTION 


MAXIMUM  RATINGS 


Characteristic 

Symbol 

MR750 

MR751 

MR752 

MR754 

MR756 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

100 

200 

400 

600 

Volts 

Non-Repetitive  Peak  Reverse  Voltage 
{halfwave.  single  phase,  60  Hz  peak) 

Vrsm 

60 

120 

240 

480 

720 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 
(single  phase,  resistive  load,  60  Hz.) 
See  Figures  5  and  6, 

io 

22  (T[_  =  60°C.  1  /8"  Lead  Lengths) 
6.0  Oa  =  60°C,  P.C.  Board  mounting) 

Amp 

Non-Repetitive  Peak  Surge  Current 
(surge  applied  at  rated  load 
conditions) 

IfSM 

—   i 

00  (for  1  cycle 

Amp 

 — 

Operating  and  Storage  Junction 
Temperature  Range 

TJ.  Tstg 

-65  to +175 

°C 

ELECTRICAL  CHARACTERISTICS 


Characteristic  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage 
Drop(iF=  100  Amp.  Tj  =  25=C) 

vF 

1.25 

Volts 

Maximum  Forward  Voltage  Drop 
(lF  =  6.0  Amp,  TA  =  25°C,  3/8"  leads) 

vF 

0.90 

Volts 

Maximum  Reverse  Current 
(rated  dc  voltage)            Tj  =  25=C 
Tj=  100°C 

|R 

0.25 
1.0 

mA 

MECHANICAL  CHARACTERISTICS 

CASE:  Transfer  Molded  Plastic 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  350°C  3/ 
from  case  for  10  seconds  at  5.0  lbs.  tension 

FINISH:  All  external  surfaces  are  corrosion-resistant,  leads  are  readily  solderable 
POLARITY:  Indicated  by  diode  symbol 
WEIGHT:  2.5  Grams  (approx.) 


If 


FT 


STYLE  1: 
PIN  1.  CATHODE 
2.  ANODE 


NOTE: 

1.  CATHODE  SYMBOL  ON  PKG 


MILLIN 

ETERS 

INC 

HES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

843 

8.69 

0.332 

0.342 

B 

5  34 

6.25 

0.234 

3  246 

D 

1.27 

1.35 

0.050 

0.053 

K 

25.15 

25.65 

0.990 

1.010 

CASE  194-04 
PLASTIC 
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MR750,  MR751,  MR752,  MR754,  MR756 


FIGURE  1  -  FORWARD  VOLTAGE 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 


I  I 

 T 



MAX 
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5.0  10  20 

NUMBER  OF  CYCLES  AT  60  Hi 


FIGURE  3  -  FORWARD  VOLTAGE 
TEMPERATURE  COEFFICIENT 


T 

P 

CAL  RA 

ICE 

— 1 

p— 

1 

0.8      1.0      1.2      1.4      1.6      1.8      2.0      2.2  2.4 
»F.  INSTANTANEOUS  FORWARD  VOLTAGE  (V0LTSI 


0.5      1.0      2.0        5.0       10       20         50  100 
If,  INSTANTANEOUS  FORWARD  CURRENT  (AMP) 


FIGURE  4  -  TYPICAL  TRANSIENT  THERMAL  RESISTANCE 


"  Both  leads  to  heat  sink,  with  lengths  as  shown.  Variations  in 
"  RflJUt)  below  2.0  seconds  are  independent  of  iead  connections 

-  of  1/8  inch  or  greater,  and  wary  only  aboot  ±20%  from  the  values  — 
shown.  Values  for  times  greater  than  2.0  seconds  may  be  obtained 

-  by  drawing  a  curve,  with  the  end  point  (at  70  seconds)  taken 

-  from  Firjure  8.  or  calculated  from  the  notes,  using  the  given 
"  curves  as  a  guide.  Either  typical  or  maximum  values  may  be 

used.  For  RtfjL(t)  values  at  pulse  widths  less  than  0.1  second, 
the  above  curve  can  be  extrapolated  down  to  1 0  ws  at  a  con- 
~  tinuing  slope. 

I    I    I   I  I  I 


0.2  0.3  0.5       0.7  1.0 


2.0  3.0 
T, TIME  (SECONDS) 


7.0 


10 


20 


30 


50 


70 
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MR750,  MR751,  MR752,  MR754,  MR756 


FIGURE  5  -  MAXIMUM  CURRENT  RATINGS  FIGURE  6  -  MAXIMUM  CURRENT  RATINGS 


TL,  LEAD  TEMPERATURE  (°C)  Ta,  AMBIENT  TEMPERATURE  ("0 


FIGURE  7  -  POWER  DISSIPATION 


■Ftavgl.  AVERAGE  FORWARD  CURRENT  (AMP) 


FIGURE  8  -  STEADY  STATE  THERMAL  RESISTANCE 


NOTES 
THERMAL  CIRCUIT  MODEL 


(For  Heal  Conduction  Through  The  Lead: 


T^  =  Ambient  Temperature 
T|_  =  Lead  Temperature 
Tc  =  Case  Temperature 
Tj  =  Junction  Temperature 


Use  of  the  above  model  permits  junction  to  lead  thermal  resistance  for  any 
mounting  configuration  to  be  found  Lowest  values  occur  when  one  side  of  the 
rectifier  is  brought  as  close  as  possible  to  the  heat  sink  as  shown  below.  Terms  in 
the  model  signify: 

RfJS  =  Thermal  Resistance,  Heat  Sink  to  Ambient 
R(JL  "  Thermal  Resistance.  Lead  to  Heat  Sink 
R0J  =  Thermal  Resistance.  Junction  to  Case 
Pf  =  Power  Dissipation 
(Subscripts  A  and  K  refer  to  anode  and  cathode  sides  respectively  ) 
Values  for  thermal  resistance  components  are: 
R(jL  =  40°C/W/IN.  Typically  and  44°C/W/IN  Maximum 
Rgj  -  2°C/W  Typically  and  4°C/W  Maximum 

Since  Rflj  is  so  low.  measurements  of  the  case  temperature.  Tc  will  be  approx 
imately  equal  to  junction  temperature  in  practical  lead  mounted  applications. 
When  used  as  a  60  Hz  rectifier,  the  slow  thermal  response  holds  Tj(PK)  close  to 
Tj(AVG)-  Therefore  maximum  lead  temperature  may  be  found  from:  T[_  = 
175°-R0jlPf.  Pf  may  be  found  from  Figure  7, 

The  recommended  method  of  mounting  to  a  P. C.  board  is  shown  on  the  sketch, 
where  R(|ja  is  approximately  25°C/W  for  a  1-1/2"  x  1-1/2"  copper  surface  area 
Values  of  40°C/W  are  typical  for  mounting  to  terminal  strips  or  PC.  boards  where 
available  surface  area  is  si 


3/8  1/2  5/8  3/4 
L,  LEAD  LENGTH  (INCHES) 


Board  ground  plane  ' 
Recommended  mounting  for  half  wave  circuit 


MR750,  MR751,  MR752,  MR754,  MR756 


FIGURE  13  -  SINGLE-PHASE  HALF-WAVE 
RECTIFIER  CIRCUIT 


The  rectification  efficiency  factor  o  shown  in  Figure  9  was 
calculated  using  the  formula: 


V2Q(dc) 
p(dc)  "L 


p(rms)  V20(rms) 


V20(ac)  +  V2D(dc) 


100%  111 


For  a  sine  wave  input  Vm  sin  (wt)  to  the  diode,  assumed  lossless, 
the  maximum  theoretical  efficiency  factor  becomes: 


n  2  R  L 


"(sine!  -  " 


For  a  square  wave  input  of 
amplitude  Vm,  the  efficiency 
factor  becomes: 


100%  =  40.6% 


(21 


"(square) 


V2m 
2rT 


100%  =  50%  (3) 


(A  full  wave  circuit  has  twice  these  efficiencies) 

As  the  frequency  of  the  input  signal  is  increased,  the  reverse  re- 
covery time  of  the  diode  (Figure  10)  becomes  significant,  resulting 
in  an  increasing  ac  voltage  component  across  R  l  which  is  opposite 
in  polarity  to  the  forward  current,  thereby  reducing  the  value  of 
the  efficiency  factor  a,  as  shown  on  Figure  9. 

It  should  be  emphasized  that  Figure  9  shows  waveform  efficien- 
cy only;  it  does  not  provide  a  measure  of  diode  losses.  Data  was 
obtained  by  measuring  the  ac  component  of  V0  with  a  true  rms  ac 
voltmeter  and  the  dc  component  with  a  dc  voltmeter.  The  data  was 
used  in  Equation  1  to  obtain  points  for  F  igure  9. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


l)t»?si«»iic' 


I)cit;i  Sheet 


SUBMINIATURE  SIZE,  AXIAL  LEAD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

...designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  inter- 
ference and  free-wheeling  diodes.  A  complete  line  of  fast  recovery 
rectifiers  having  typical  recovery  time  of  350  nanoseconds  providing 
high  efficiency  at  frequencies  to  100  kHz. 


DESIGNER'S  DATA  FOR  "WORST  CASE"  CONDITIONS 
The  Designers    Data  Sheet  permits  the  design  of  most  circuits  entirely  from  the 
information  presented.   Limit  curves  —  representing  device  characteristic  boundaries  — 
are  given  to  facilitate  "worst  case"  design. 


MAXIMUM  RATINGS 


Ral.ng 

Symbol 

MRS  10 

MR811 

MR812 

MR813 

MR814 

MR8I6 

MR817 

MRS  18 

Unit 

PMk  Repetitive  Revnrw 

Voltage 
Working  Peak  Reverse 
Voltage 
DC  3icv-*i".g  Voyage 

VRRM 

Vrwm 

Vr 

50 

100 

200 

300 

400 

600 

800 

1000 

Volts 

Non-Repetitive  Peak 
R  avers*  Voltage 

VRSM 

100 

200 

300 

400 

500 

800 

1000 

1200 

Volts 

RMS  Reverie  Voltage 

VRiRMSl 

35     [  70 

140 

210 

280 

420 

560 

700 

Volts 

Average  Rectified 
Forward  Current  (Single 
phase,  resistive  load, 
TA  =  75°C) 

•o 

•m  1.0  — - 

Amp 

Non- Repetitive  Peak  Surge 
Current  (surge applied  at 
rated  load  conditions) 
ITA  =  75°C) 

'FSM 

—  -  .    30  — 

Amps 

Operating  Junction 
Temperature  Range 

Tj 

~m  65  to  +150   *- 

°C 

Storage  Temperature 
Range 

T«tg 

*C 

.*  65  to  +175   

THERMAL  CHARACTERISTICS 


Character  in  ic 

Symbol 

M» 

Unn 

Thermal  Resistance,  Junction  to  Ambient 
(Typical  Primted  Circuit  Board  Mounting! 

RflJA 

65 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Mln 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
lip  -  3.14  Amp.  Tj  -  150°C) 

*F 

1.1 

1.2 

Volts 

Forward  Voltage 

(lp-1.0Amp,TA-25°C) 

vF 

1.0 

1.2 

Volts 

Reverse  Currant  (rated  dc  voltage)  TA  =  25°C 
TA  -  10O°C 

"R 

1.0 
SO 

10 
100 

UA 

REVERSE  RECOVERY  CHARACTERISTICS 

n  in  in  nu 

Symbol 

Min 

Typ 

Mix 

Unit 

Reverse  Recovery  Time 

(la:  -  1.0  Amp  to  Vr  -  30  Vdc)  (Figure  211 

(IF  -  20  mA,  lR  -  2.0  mA,  Tektronix  S-Plug-ln)  (Figure  22) 

V 

350 

1.5 

750 

3.0 

ru 

K* 

Reverse  Recovery  Currant 
UF  -  1.0  Amp  to  Vr  -  30  VdcMFigure  211 

IRM(REC) 

3,0 

Amp 

MR810  thru  MR814 
MR816  thru  MR818 


FAST  RECOVERY 
POWER  RECTIFIERS 

50-1000  VOLTS 
1  AMPERE 


© 


CASE  59-04 
PLASTIC 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH  JEDEC 
DO-41  OUTLINE  SHALL  APPLY. 

2.  POLARITY  DENOTED  BY  CATHODE  BAND. 

3.  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  "F" 
DIMENSION. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.97 

6.60 

0.235 

0.260 

B 

2.79 

3.05 

0.110 

0.120 

D 

0.76 

0.86 

0.030 

0.034 

K 

27.94 

1.100 

MECHANICAL  CHARACTERISTICS 

CASE:  Transfer  Molded  Plastic 
FINISH:  External  leads  are  plated 
and  are  readily  solderable 
POLARITY:  Cathode  indicated  by 

Polarity  band 
WEIGHT:  0.4  Grams  (Approximately! 
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MR810  thru  MR814,  MR816  thru  MR818 
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MR810  thru  MR814,  MR816  thru  MR818 


SINE  WAVE  INPUT 


MAXIMUM  CURRENT  RATINGS 
(SEE  NOTES  1  and  21 


FIGURE  6  -  EFFECT  OF  LEAD  LENGTHS. 
RESISTIVE  LOAD 


IPK           1          1         1  1 

^  lAVG 

JO 

— 

80  90  100  110  120  130 
Tl,  lead  TEMPERATURE  (°C) 


FIGURE  8  -  1/8"  LEAD  LENGTH.  VARIOUS  LOADS 


70      80       90      100     110     120      130      140  150 
Tl,  lead  TEMPERATURE  (°C) 


FIGURE  10  -  PRINTED  CIRCUIT  BOARD  MOUNTING. 
VARIOUS  LOADS 


70      80       90      100     110     120      130     HO  150 
TA.  AMBIENT  TEMPERATURE  (°CI 


SQUARE  WAVE  INPUT 


FIGURE  7  -  EFFECT  OF  LEAD  LENGTHS, 
RESISTIVE  LOAD 


_  2.8 

I  2.4 
z 

LU 

DC 

cc  2.0 

=3 

c_> 
a 

cc  1.6 
S 

£  1.2 

£  0.8 
> 

~  0.4 


:  1  N 

.  1 

^\2.0  10 

'IPK)  _ 

20 

80       90      100     110     120     130      140  150 
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FIGURE  9  -  1/8"  LEAD  LENGTH.  VARIOUS  LOADS 


50      60      70       80      90      100     110     120      130     140  150 

Tl,  lead  temperature  (°C) 


FIGURE  11  -  PRINTED  CIRCUIT  BOARD  MOUNTING. 
VARIOUS  LOADS 


70       80      90      100     110     120      130      140  150 

Ta.  ambient  temperature  (°C) 
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MR810  thru  MR814,  MR816  thru  MR818 


FIGURE  12  -  THERMAL  RESPONSE 


FIGURE  13  -  THERMAL  RESISTANCE 
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3/8  1/2  5/8 
LEAD  LENGTH  (INCHES) 


NOTE  1 


NOTE  2 


DUTY  CYCLE,  D  =  tp/tl 
PEAK  POWER,  Ppk,  U  peak  of  an 


To  determine  maximum  junction  temperature  of  the  diode  in  a  given  situation, 
the  following  procedure  is  recommended: 

The  temperature  of  the  case  should  be  measured  using  a  thermocouple  placed 
on  the  case  as  close  as  passible  to  the  tie  point.  The  thermal  mass  connected  la 
the  tie  point  is  normally  large  enough  so  that  it  will  not  significantly  respond  to 
heat  surges  generated  in  the  diode  as  a  result  of  pulsed  operation  once  steady 
state  conditions  are  achieved.  Using  the  measured  value  of  Tc,  the  junction 
temperature  may  be  determined  by: 

Tj  =  TC+^TjC 

where  ^  Tjc  is  the  increase  in  junction  temperature  above  the  case  temperature. 
It  may  be  determined  by: 

a  Tjc  ■  Ppk  ■  RfiJC  [d  +  (1  -  D)  •  rftl  +  tp|  +  r(tp)  -  r(t«j] 
where  L  J 

r(t)  =  normalized  value  of  transient  thermal  resistance  at  time,  t,  from  Figure 

12,  i.e.: 

r  ft]  +  tp)  =  normalized  value  of  transient  thermal  resistance  at  time  t  j  +  tp. 


Data  shown  for  thermal  resistance  junction-to-ambieni  (0ja)  for  the 
mountings  shown  is  to  be  used  as  typical  guideline  values  for  preliminary 
engineering  or  in  case  the  tie  point  temperature  cannot  be  measured. 

TYPICAL  VALUES  FOR  t*jA  IN  STILL  AIR 


LEAD  LENGTH.  L  UN) 


MOUNTING  METHOD  1 

L 


MOUNTING  METHOD  3 

P.  C.  Board  with 
I -1/2"  x  1-1/2"  copper  surface 
L  =  3/8" 


Vector  pin  mounting 


FIGURE  14  -  THERMAL  CIRCUIT  MODEL 


Utt  of  the  above  model  permits  junction  to  lead  thermal  resistance  for 
any  mounting  configuration  to  be  found.  For  a  given  total  lead  length, 
lowest  values  occur  when  one  side  of  the  rectifier  is  brought  as  close  as 
possible  to  the  heat  sink.  Terms  in  the  model  signify: 


Ta  =  Ambient  Temperature    R$s  =  Thermal  Resistance.  Heat  Sink  to  Ambient 

T|_  =  Lead  Temperature         RflL  =  Thermal  Resistance.  Lead  to  Heat  Sink 

Tc  ■  Case  Temperature  R#  j  -  Thermal  Resistance,  Junction  to  Case 

Tj  =  Junction  Temperature     Pp=  Power  Dissipation 

I  Subscript.;  A  and  K  refer  to  anode  and  cathode  sides  respectively.) 

Values  for  thermal  resistance  components  are: 

R$L=  112°C/W7IN.  Typically  end  12B°CW7IN  Maximum 

R0J  -  18°C/W  Typically  and  30°C7W  Maximum 

The  maximum  lead  temperature  may  be  calculated  as  follows: 
TL=  150°-ATJL 

^Tjl  can  be  calculated  as  shown  in  NOTE  1  or  it  may  be  approximated 
as  follows: 

flTjL1*  RfljL*  Pp:  PF  may  be  formulated  for  sine-wave  operation  from 
Figure  3  or  from  Figure  A  for  square-wave  operation. 
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MRftin  thru  MRR14  MR816  thru  MR818 

TYPICAL  DYNAMIC  CHARACTERISTICS 


FIGURE  15  -  FORWARD  RECOVERY  TIME 


FIGURE  16  -  JUNCTION  CAPACITANCE 
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TYPICAL  RECOVERED  STORED  CHARGE  DATA 
(SEE  NOTE  3) 


FIGURE  17-Tj  =  25°C 


FIGURE  18  -  Tj  =  7B°C 
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FIGURE  19  -  Tj  =  100°C 


FIGURE  20-Tj=  1SO°C 


5.0  10  20 
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MR810  thru  MR814,  MR816  thru  MR818 


FIGURE  Z1  -  JEDEC  REVERSE  RECOVERY  CIRCUIT 


R1  =50  Ohms 
R2  =  260  Ohms 

01  -  1N4723 

02  =  1M4001 
D3  =  1N4934 

SCR1  =  MCR72910 
CI  -  0.5  id  50  ^F 
C2  *  4000  yF 
LI  =  1.0- 27  jiH 

T1  ■  Variac  Adjusts  l(pK)  and  di/dl 
T2=l:l 

T3  =  1:1  do  circuit) 


C2_£* 


Dl 


LI 


l|PK|  ADJUST 

D2 

— M  


^^SCR 


R  <  0.25  n 
L  <0.0! 


6         q  CURR 


RENT 
VIEWING 
RESISTOR 


NOTE  3 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


'RM(REC) 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  (Irm(REC)'  can  De  closely 
approximated  using  the  following  formulas: 


"  [di/dt. 


1/2 


'RMIRECI  "  1  4'  "  [OR  *  di/dt]  1 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


SUBMINIATURE  SIZE,  AXIAL  LEAD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  interfer- 
ence and  free  wheeling  diodes.  A  complete  line  of  fast  recovery 
rectifiers  having  typical  recovery  time  of  150  nanoseconds  providing 
high  efficiency  at  frequencies  to  250  kHz. 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the  in- 
formation presented.  Limit  curves  -  representing  boundaries  on  device  characteris- 
tics -  are  given  to  facilitate  "worst  case"  design. 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR820 

MR  821 

MR822 

MR  824 

MR826 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
OC  Blocking  Voltage 

VRRM 
VRWM 
Vfl 

50 

100 

200 

400 

600 

Volts 

Non-Repetitive  Peak  Reverse 
Voltage 

VRSM 

75 

150 

250 

450 

650 

Volts 

RMS  Reverse  Voltage 

VRIRMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward 
Current 

(Single  phase,  resistive  load. 
TA  =  55°CI  11) 

'0 

Amp 

—                                SO  fc- 

Non-Repetitive  Peak  Surge 
Current 

(Surge  applied  at  rated  load 
conditions) 

'FSM 

Amp 

  300   — - 

Operating  and  Storage  Junction 
Temperature  Range  (2) 

Tj.TStg 

—                            -65  to +175   

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient 
(Recommended  Printed  Circuit  Board 
Mounting,  See  Note  6) 

*9JA 

25 

°C/W 

ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Mtn 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
lip  =  15.7  Amp,  Tj=  150°C) 

"F 

0.75 

1.05 

Volts 

Forward  Voltage 

(lF  =  5.0  Amp.Tj  =  25°C) 

VF 

0.9 

t. 

Volts 

Maximum  Reverse  Current,  (rated  dc  voltage)  Tj  ■  25°C 
Tj  =  100°C 

Ir 

5.0 

0.4 

25 
1.0 

MA 
mA 

REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

dp  =  t.O  Amp  to  Vr  =  30  Vdc,  Figure  25) 
II FM  "  15  Amp,  di/dt  =  25  A/ys,  Figure  26) 

trr 

150 
150 

200 
300 

ns 

Reverse  Recovery  Current 

tip  -  1.0  Amp  to  Vr  =  30  Vdc.  Figure  25) 

'  RM(REC) 

2.0 

Amp 

lor  reverse  power  dissipation.  ! 
in  Figure  1. 


MR820 
MR821  MR822 
MR824  MR826 


FAST  RECOVERY 
POWER  RECTIFIERS 
50-600  VOLTS 
5.0  AMPERES 


m 


STYLE  1 : 
PIN  1.  CATHODE 
2.  ANODE 


NOTE: 

1.  CATHODE  SYMBOL  ON  PKG 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

8.43 

8.69 

0.332 

0.342 

B 

5.94 

6.25 

0.234 

0.246 

D 

1.27 

1.35 

0.060 

0.053 

K 

2b.  1 6 

25.65 

0990 

1.010 

CASE  194-04 
PLASTIC 


MECHANICAL  CHARACTERISTICS 

CASE:  Transfer  Molded  Plastic 
FINISH:  External  Surfaces  are  Cor- 
rosion Resistant 
POLARITY:  Indicated  by  Diode 
Symbol 

WEIGHT:  2.5  Grams  (Approximately) 
MAXIMUM  LEAD  TEMPERATURE 
FOR  SOLDERING  PURPOSES: 

350°C,  3/8"  from  case  for  10  s 

at  5.0  lb.  tension. 


MR820,  MR821,  MR822,  MR824,  MR826 


MAXIMUM  CURRENT  AND  TEMPERATURE  RATINGS 


FIGURE  1  -  MAXIMUM  ALLOWABLE  JUNCTION 
TEMPERATURE 


100  200  300  400 

VR,  PEAK  REVERSE  VOLTAGE  (VOLTS) 


NOTE  1 

MAXIMUM  JUNCTION  TEMPERATURE  DERATING 

When  operating  this  rectifier  at  junction  temperatures 
over  approximately  85°C,  reverse  power  dissipation 
and  the  possibility  of  thermal  runaway  must  be  con- 
sidered. The  data  of  Figure  1  is  based  upon  worst  case 
reverse  power  and  should  be  used  to  derate  Tj(max) 
from  its  maximum  value  of  175°C.  See  Note  3  for 
additional  information  on  derating  for  reverse  power 
dissipation. 

When  current  ratings  are  computed  from  Tj(max|  and 
reverse  power  dissipation  is  also  included,  ratings  vary 
with  reverse  voltage  as  shown  on  Figures  2  thru  5. 


RESISTIVE  LOAD  RATINGS 

PRINTED  CIRCUIT  BOARD  MOUNTING  -  SEE  NOTE  6 


FIGURE  2  -  SINE  WAVE  INPUT 


FIGURE  3  -  SQUARE  WAVE  INPUT 


6.0 

z 

e=  5.0 
3 

□ 

£  3 
< 

> 
< 

S  1.0 


5s: 


 400  V— 


VR.10VtPKI- 


RflJA  =  25°CAV 


- — IUU  V  ■  

Us 


20         40         60  80         100         120        140         160  180 

Ta,  AMBIENT  TEMPERATURE  {°CI 


80  100  120  140 
Tfl,  AMBIENT  TEMPERATURE  ("CI 
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MR820,  MR821,  MR822,  MR824,  MR826 


MAXIMUM  CURRENT  RATINGS 


NOTE  2 

Currant  derating  data  is  based  upon  the  thermal  response  data  of  Figure  29  and  the  forward  power  dissipa- 
tion data  of  Figures  19  and  20.  Since  reverse  power  dissipation  is  not  considered  in  Figures  6  thru  11,  addi 
tional  derating  for  reverse  voltage  and  for  junction  to  ambient  thermal  resistance  must  be  applied.    See  Note  3. 


SINE  WAVE  INPUT 


FIGURE  6  -  EFFECT  OF  LEAD  LENGTHS, 
RESISTIVE  LOAD 


TL,  LEAD  TEMPERATURE  [°CI 


FIGURE  8  -  1/8"  LEAD  LENGTH,  VARIOUS  LOADS 


75       85      96       105     115      125      135     145      155     165  175 
TL,  LEAD  TEMPERATURE  l°C) 


FIGURE  10  -  PRINTED  CIRCUIT  BOARD  MOUNTING, 
VARIOUS  LOADS 


50  80  100  120  140  160  180 
Ta,  AMBIENT  TEMPERATURE  (°C1 


SQUARE  WAVE  INPUT 

FIGURE  7  -  EFFECT  OF  LEAD  LENGTHS, 
RESISTIVE  LOAD 


75      85       95      106     115      125     135      145     155      165  175 
TL.  LEAD  TEMPERATURE  (°C) 


FIGURE  9  -  1/8"  LEAD  LENGTH.  VARIOUS  LOADS 


-  =  2  (RESISTIVE/INDUCTIVE  S  

'IAVI        LARGE  CAPACITIVE  LOADS) 


75      85      95      106      1 15     125     135      145      155      165  175 
Tl.  LEAD  TEMPERATURE  (QC) 


FIGURE  11  —  PRINTED  CIRCUIT  BOARD  MOUNTING, 
VARIOUS  LOADS 


60  80  100  120  140  160  180 
TA,  AMBIENT  TEMPERATURE  Ml 
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REVERSE  POWER  DISSIPATION  AND  CURRENT 


Equation  1 
Where 


NOTE  3 

DERATING  FOR  REVERSE  POWER  DISSIPATION 

In  this  rectifier,  power  loss  due  to  reverse  current  is  generally  not 
negligible.  For  reliable  circuit  design,  the  maximum  junction 
temperature  must  be  limited  to  either  175°C  or  the  temperature 
which  results  in  thermal  runaway.  Proper  derating  may  be  accom- 
plished by  use  of  equation  1  or  equation  2 

=  Ti  T  «75-Tjtnw«)t-?B  "hja 
=  Maximum  Allowable  Ambient  Temperature 
ecung  reverse  power  dissipation  (from  Figures 
lOor  11) 

TJlmax>  ■  Maximum  Allowable  Junction  Tempera- 
ture to  prevent  thermal  runaway  or  175°C.  which 
ever  is  lower.  (See  Figure  1) 

PR  =  Reverse  Power  Dissipation  IFrom  Figure  12 
or  13.  adjusted  for  Tj(maK|  as  shown  be  low  I 
RgjA  =  Thermal  Resistance, "Junction  to  Ambient 

When  thermal  resistance,  junction  to  ambient,  is  over  20°C/W, 
the  effect  of  thermal  response  is  negligible.  Satisfactory  derating 
may  be  found  by  using 

Equation  2     TA  =  Tj(rnaK,  -  (Pr  *  Pf  I  R^ja 

Pp  =  Forward  Power  Dissipation  ISee  Figures  19  8.  20) 

Other  terms  defined  above 
The  reverse  power  given  on  Figures  12  and  13  is  calculated  for 
T j  =  1 50°C.  When  Tj  is  lower,  PR  will  decrease,  its  value  can  be 
found  by  multiplying  Pr  by  the  normalized  reverse  current  from 
Figure  14  at  the  temperature  of  interest. 

The  reverse  pow.<r  data  is  calculated  for  half  wave  rectification 
circuits.  For  full  wave  rectification  using  either  a  bridge  or  a 
center-tapped  transformer,  the  data  for  resistive  loads  is  equiva- 


lent when  Vp  is  the  line  to  line  voltage  across  the  rectifiers  For 
capacitive  loads,  it  is  recommended  that  the  dc  case  on  Figure  13 
be  used,  regardless  of  input  waveform,  for  bridge  circuits.  For 
capacitively  loaded  full  wave  center-tapped  circuits,  the  20:1 
data  of  Figure  12  should  be  used  for  sine  wave  inputs  and  the 
capacitive  load  data  of  Figure  13  should  be  used  for  square  wave 
inputs  regardless  of  l(p|t]'llavl  'hese  two  cases.  Vp  is  the 

voltage  across  one  leg  of  the  transformer. 
EXAMPLE 

Find  Maximum  Ambient  Temperature  for  lAV  =  2  A.  Capacitive 
Load  of  IpK^AV  "  20.  Input  Voltage  =  120  V  (rms)  Sine  Wave, 
ReJA  =  25°C/W.  Half  Wave  Circuit. 
Solution  1 

Step  1  Find  Vp;  Vp  =  Jl  Virl  =  169  V.  VR(pk)  =  338  V 
Step2.  Find  Tj(mai()  from  Figure  1.  Read  Tjima,,}  =  119°C. 
Step3  Find  PRimax)  from  Figure  12.  Read  Pr  "  770mW  @  140°C 
Step  A-  Find  I r  normalized  from  Figure  14.  Read  lR(norrol  =  04 
Step  5    Correct  PR  toTj(mB„(.  Pr  =  lR|norml  *  Pfi  (F'0»«  121 

PR  =  0.4  x  770  =  310mW 
Step  6:  Find  Pp  'rom  Figure  19.  Read  Pp  =  2.4  W. 
Step  7:  Compute  TA  from  TA  -  T  j(m„]  -  )PR  +  Ppl  Rfl  JA 
TA  =  119-10.31  ♦  2.4)1251 
TA  =  51°C 

Solution  2: 

Steps  1  thru  5  are  as  above 

Step6:  Find  TA  =  Tj  from  Figure  10  ReadTA=115°C 

Step  7:  Compute  TA  from  TA  =  T]  -  1175  -  (TJ(ma<))  ■  PR  RejA 

TA  =  115  -  (175    1191  -  10,311  (25) 

TA  J  51°C 

At  times,  a  discrepancy  between  methods  will  oc 
thermal  response  is  factored  into  Solution  2. 


FIGURE  12  -  SINE  WAVE  INPUT  DISSIPATION 


Vp.  PEAK  APPLIED  VOLTAGE  IVOLTSI 


FIGURE  13  -  SQUARE  WAVE  INPUT  DISSIPATION 


100         200         300         400  500 
Vp.  PEAK  APPLIED  VOLTAGE  IVOLTSI 


FIGURE  14  -  NORMALIZED  REVERSE  CURRENT 


FIGURE  15  -  TYPICAL  REVERSE  CURRENT 


10" 


"10-2 


=  10-3 


ID"" 


R  -  40 

V 

/ 

0       20       40      60       90      100     120     140      160      180  200 
Tj,  JUNCTION  TEMPERATURE  (°C) 


200  300  400  500 
Vr.  REVERSE  VOLTAGE  IVOLTSI 
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STATIC  CHARACTERISTICS 


FIGURE  16  -  FORWARD  VOLTAGE 


FIGURE  17  -  MAXIMUM  SURGE  CAPABILITY 


0  6         0.8  10  12 

VF.  INSTANTANEOUS  FORWARD  VOL 


E  (VOLTS) 


1.0  2.0     3.0       5.0    7.0     10  20  30 

NUMBER  OF  CYCLES  AT  GO  Hz 


FIGURE  18  -  FORWARD  VOLTAGE  TEMPERATURE 
COEFFICIENT 


MAXIMUM  FORWARD 
FIGURE  19  -  SINE  WAVE  INPUT 


0.3  0.5      1.0      2.0  3.0  5.0       10       20  30    50      100     200  300 
If,  INSTANTANEOUS  FORWARD  CURRENT  (AMP) 

POWER  DISSIPATION 


FIGURE  20  -  SQUARE  WAVE  INPUT 
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0.2    0.3       0.5    0.7    1.0  2.0     3.0       5.0   7.0     10  20 

IFIAV).  AVERAGE  FORWARD  CURRENT  (AMP) 


0.2     0.3       0.5   0.7     1.0  2.0     3.0       5.0   7.0     10  20 

If(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 
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TYPICAL  RECOVERED  STORED  CHARGE  DATA 
(See  Note  4) 


FIGURE  21  -Tj-25°C 


l  0 


di/dl  lAMP/fil) 


FIGURE  23  -  Tj  =  100°C 

2  0i  1  1  1 — I   I  I  I  I  I  1  


1.0  2.0  5  0  10  20  50  100 


di/dl.  (AMP/usI 


FIGURE  22  -  Tj  =  75°C 
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FIGURE  24  —  Tj  =  150°C 
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NOTE  4 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  -  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  Orm(REC)'  can  06  closely 
approximated  using  the  following  formulas: 

I  a*  1  "2 

trr-  1.41  x  — S- 
[di/dtj 

'RM(REC)  -  1  "I  x  [Qr  x  di/dt]  m 
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DYNAMIC  CHARACTERISTICS 


FIGURE  25  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


Rl  =  50  Ohms 
R2  =  250  Ohms 
01  =  1N4723 
02-  1N4001 
□3  -  1N4933 
SCRI  =  MCR729  10 
CI  -  0.5  10  50  nf 
C2»  4000«F 
L1-1.0-2T(iH 

Tl  =  Variac  Adjusts  I[pk]  and  di/dl 
T2  -  1:1 

T3=  1:1  (to  trigger  circuit) 


-rpr^s- 


l(PK]  ADJUST 
D2 

— »  


® 


OSCILLOSCOPE 


fl  <  0.25  a 
L  40.01  mH 

tt^tt— 1 

4        O  CURR 


ENT 
VIEWING 
RESISTOR 


3-194 


MR820,  MR821,  MR822,  MR824,  MR826 


THERMAL  CHARACTERISTICS 


FIGURE  28  —  THERMAL  RESPONSE 
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NOTE  5 


To  determine  maximum 
a  given  situation,  the  fa 


on  temperature  of  the  diode 
procedure  is  recommended: 


The  temperature  o 
thermocouple  placed  c 
point.  The  thermal  mi 
large  enough  so  that 


the  lead  should  be  measured  using  a 
the  lead  as  close  as  possible  to  the  tie 
s  connected  to  the  tie  point  is  normally 
will  not  significantly  respond  to  heat 


surges  generated  in  the  diode  as  a  result  of  pulsed  operation  once 
steady-state  conditions  are  achieved.  Using  the  measured  value 
of  Tl,  the  junction  temperature  may  be  determined  by: 


where  a  Tjj_  is  the  increase  in  junction  temperature  above  the 
lead  temperature.  It  may  be  determined  by: 

A  TJL  =  Ppk    ■  R0JL   ID  +  (I  -  D)  ■  r(t!  +  tp)  +  r(tp>  -  r(tt)'] 
where  r(t)  =  normalized  value  of  transient  thermal  resistance  at 
time  t  from  Figure  29,  i.e.: 

r(ti  +  tp)  =  normalized  value  of  transient  thermal  resistance  at 
time  ti  +  tp. 


— '       '   ' —  TIM 


PPk         DUTY  CYCLE -tp/I] 

PEAK  POWER.  Ppk.  is  peak  ola 
equivalent  square  power  pulse 


FIGURE  29  —  STEADY-STATE  THERMAL  RESISTANCE 


3/8  1/2  5/8  3/4 
L.  LEAD  LENGTH  (INCHES) 


Use  of  the  above  model  permits  junction  to  lead  thermal 
resistance  for  any  mounting  configuration  to  be  found.  Lowest 
values  occur  when  one  side  of  the  rectifier  is  brought  as  close  as 
possible  to  the  heat  sink  as  shown  below.  Terms  in  the  model 
signify: 


T^  -  Ambient  Temperature 
TL  =  Lead  Temperature 
Tq  =  Case  Temperature 
Tj  =  Junction  Temperature 


R0S  "  Thermal    Resistance,  Heat 

sink  to  Ambient 
Bgi_  =  Thermal    Resistance,  Lead 

to  Heat  Sink 
R0J  ~  Thermal   Resistance,  Junc- 
tion to  Case 
P[)  =  Power  Dissipation  =  Pp  + 
PR 

Pp  =  Forward  Power  Dissipation 
Ppi  -  Reverse  Power  Dissipation 

(Subscripts  A  and  K  refer  to  anode  and  cathode  sides  respectively) 
Values  for  thermal  resistance  components  are: 

Rg l  =  40°C/W/IN.  Typically  and  44°C/W/IN  Maximum. 
R0j  =  2°C/W  Typically  and  4°C/W  Maximum. 

Since  Rqj  is  so  low,  measurements  of  the  case  temperature, 
Tc,  will  be  approximately  equal  to  junction  temperature  in  prac- 
tical lead  mounted  applications.  When  used  as  a  60  Hz  rectifier, 
the  slow  thermal  response  holds  Tj(pk)  close  to  Tj(AV)There- 
fore  maximum  lead  temperature  may  be  found  as  follows: 
TL  =  TJ{max)  "  aTJL 
where 

aTjL  can  be  approximated  as  follows: 

iTJL  ^    Rf?JL  '  PD;  PD  is  tne  surn  of  forward  and 
reverse  power  dissipation  shown  in  Figures  12  &  19  for 
sine  wave  operation  and  Figures  13  &  20  for  square 
wave  operation. 
The  recommended  method  of  mounting  to  a  P.C.  board  is 
shown  on  the  sketch,  where  Rqja  is  approximately  25°C/W  for 
a  1-1/2"  x  1-1/2"  copper  surface  area.    Values  of  40°C/W  are 
typical  for  mounting  to  terminal  strips  or  P.C.  boards  where  avail- 
able surface  area  is  small. 


Board  ground  plane 
Roc  am  mended  mounting 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


HERMETICALLY  SEALED,  AXIAL  LEAD 
MOUNTED  FAST  RECOVERY  POWER 
RECTIFIERS 


.  .  .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  interfer- 
ence and  free  wheeling  diodes.  A  complete  line  of  fast  recovery 
rectifiers  having  typical  recovery  time  of  150  nanoseconds  providing 
high  efficiency  at  frequencies  to  250  kHz. 


MAXIMUM  RATINGS 


Ruing 


Peak  Repetitive  Reverse  Voltage 
Working  Peek  Reverie  Voltage 
DC  Blocking  Voltage 


Average  Rectified  Forward  Current 
(Single  phase,  resistive  load. 

Tc  ■  100°C  


Non-Repetitive  Peek  Surge  Current 
(surge  applied  at  rated  load 

conditions) 


Operetmg  Junction  Temperature 
Renge 


Storage  Temperature  Range 


Symbol       MR830    MR831     MR832     MR834    MR836  Unit 


Vrrm 
Vr 


!FSM 


Tstg 


ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Max 

Unit 

Forward  Voltage 

lie  ■  3.0  Adc.  TA  -  25°CI 

1.1 

Volts 

Reverse  Current  Irated  DC  Voltage) 
TA-26°C 

'r 

0.05 

mA 

TA  -  100°C 

1.6 

REVERSE  RECOVERY  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

(lp  =  1.0  Amp  to  VR  -  30  Vdc) 

llfM  =  15  Amp,di/dt  =  25  A/fu) 

'rr 

150 
150 

200 
300 

ns 
ns 

Reverse  Recovery  Current 

(lF- 1.0  Amp  to  VR-30Vdcl 

'RM(REC) 

2.0 

Amp 

MR830  MR831 
MR832  MR834 
MR836 


FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
3  AMPERES 


r— -A 


STYLE  1: 

PIN  1.  CATHODE 
2.  ANODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

11.43 

0.460 

B 

8.89 

0.350 

C 

7.62 

0.300 

D 

1.17 

1.42 

0.046 

0.066 

K 

24.89 

0.980 

CASE  60-01 
METAL 


MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion 

resistant  and  leads  readily  solderable 
POLARITY:  Cathode  to  Case 
WEIGHT:  2.4  Grams  (Approximately! 


3-196 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


SUBMINIATURE  SIZE,  AXIAL  LEAD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  interfer- 
ence and  free  wheeling  diodes.  A  complete  line  of  fast  recovery 
rectifiers  having  typical  recovery  time  of  1 50  nanoseconds  providing 
high  efficiency  at  frequencies  to  250  kHz. 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the  in- 
formation presented.  Limit  curves  -  representing  boundaries  on  device  characteris- 
tics -  are  given  to  facilitate  "worst  case"  design. 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR850 

MR8S1 

MRB52 

MR854 

MR856 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltaga 
DC  Blocking  Voltage 

Vrrm 
VRWM 
vr 

SO 

100 

200 

400 

600 

Volts 

Non-Repetitive  Peak  Reverse  Voltage 

Vrsm 

75 

150 

250 

450 

650 

Volts 

RMS  Reverse  Voltage 

Vr(RMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 
(Single  phase  resistive  load. 
TA  =  90°CI(1I 

'0 

—                                 3.0   »- 

Non-Repetitive  Peak  Surge  Current 
(surge  applied  at  rated  load 
conditions! 

>FSM 

-«  100  

tone  cyclel 

Operating  and  Storage  Junction 
Temperature  Rangef2) 

TJ-Tstg 

—  65  to  -175   

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Ambient 

(Recommended  Printed  Circuit  Board  Mouting, 
See  Note  6.  Page  8) 

«9JA 

28 

°C/W 

ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 

VF 

0.9 

til 

Volts 

lip  =9.4  Amp.  Tj  =  175°C) 

Forward  Voltage 

vF 

1.04 

1.25 

Volts 

Op  =  3.0  Amp,  Tj  =  25°C) 

Reverse  Current  Irated  dc  voltage)  Tj  =  25°C 

'r 

2.0 

10 

.  MR850 

150 

1  MR  851 

60 

150 

Tj  =  100°C  ■  MR852 

200 

)  MR854 

250 

1  MR856 

100 

300 

REVERSE  RECOVERY  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recovery  Tim« 

lip  -  1.0  Amp  to  Vr  =  30  Vdc.  Figure  25) 
|IF  -  15  Amp,di/dt  -  10A/ms,  Figure  26) 

trr 

150 
200 

200 
300 

ns 

Reverse  Recovery  Current 

(Ip  -  1.0  Amp  to  VR  =  30  Vdc.  Figure  25) 

'RM(REC) 

2.0 

Amp 

1 1 1  Must  ba  derated  for  ravarse  power  dissipation. 
12)  Derate  as  shown  in  Figure  1 


SeeNota2,Pao«4. 


MR850 
MR851  MR852 
MR854  MR856 


FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
3  AMPERE 


I 


1 


an 


STYLE  1 : 
PIN  1.  CATHODE 
2.  ANODE 


NOTES: 

1.  DIMENSIONING  &  TOLE RANGING  PER 
ANSI  Y14.5, 1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

9.39 

0370 

B 

6.35 

0.250 

D 

1  22 

1  32 

0.048 

0.052 

K 

25.40 

1  000 

CASE  267-02 
PLASTIC 


MECHANICAL  CHARACTERISTICS 

Case:  Transfer  Molded  Plastic 
Finish:  External  Leads  are  Plated, 

Leads  are  readily  Solderable 
Polarity:  Cathode  Indicated  by  Po- 
larity Band 
Weight:  1.1  Grams  (Approximately) 
Maximum  Lead  Temperature  for 
Soldering  Purposes: 

300°C,  1/8"  from  case  for  10  s 
at  5.0  lb.  tension 


3-1  97 


MR850,  MR851,  MR852,  MR854,  MR856 


MAXIMUM  CURRENT  AND  TEMPERATURE  RATINGS 
FIGURE  1  -  MAXIMUM  ALLOWABLE  JUNCTION  TEMPERATURE 


100  200  300  400 

Vr.PEAK  reverse  VOLTAGE  IVOLTS) 


NOTE  1 

MAXIMUM  JUNCTION  TEMPERATURE  DERATING 

When  operating  this  rectifier  at  junction  temperatures 
over  120°C.  reverse  power  dissipation  and  the  possibil- 
ity of  thermal  runaway  must  be  considered.  The  data 
of  Figure  1  is  based  upon  worst  case  reverse  power  and 
should  be  used  to  derate  Tj|max|  from  its  maximum 
valueof  175°C.  See  Note  2  for  additional  information 
on  derating  for  reverse  power  dissipation. 
When  current  ratings  are  computed  from  T j (max )  and 
reverse  power  dissipation  is  also  included,  ratings  vary 
with  reverse  voltage  as  shown  on  Figures  2  thru  5. 


RESISTIVE  LOAD  RATINGS 

Printed  Circuit  Board  Mounting  -  See  Note  6,  Page  8 


FIGURE  2  -  SINE  WAVE  INPUT 


FIGURE  3  -  SQUARE  WAVE  INPUT 


1  1 

/VR 

-0-  It 

V(PK) 

n0JA 

-  iO"L. 

VT 

I — 

1  

JV 

ov 

400 

v^^ 

60C 

105  115  125  135  145  155  165 
TA.  AMBIENT  TEMPERATURE  l°C) 


4.0 
<  3.5 
5  30 

■E 

"  2.5 
o 

|  2.0 
o 

11 

< 

EE  to 
< 

—  0.5 
< 

u.  0 


105  115  125  135  145 
TA.  AMBIENT  TEMPERATURE  CO 


/VR 

■0-10 

VIPKl 

"SJA 

-28°C 

AV 

1 

,100  V 

,200 

V 

400 

600 

X 

155     165  175 
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MAXIMUM  CURRENT  RATINGS 


Current  derating  data  is  based  upon  the  thermal  response  data  of  Figure  29  and  the  forward  power  dissipa- 
tion data  of  Figures  19  and  20.  Since  reverse  power  dissipation  is  not  considered  in  Figures  6  thru  11,  addi- 
tional derating  for  reverse  voltage  and  for  junction  to  ambient  thermal  resistance  must  be  applied.    See  Note  2. 


SINE  WAVE  INPUTS 

FIGURE  6  -  EFFECT  OF  LEAD  LENGTHS. 
RESISTIVE  LOAD 


RESISTIVE-INDUCTIVE 

LOADS 
BOTH  LEADS  TO  HEAT 
SINK  WITH  LENGTHS 
AS  SHOWN 


85      95      105     115     125     135     145     155      1G5  175 
TL,  LEAD  TEMPERATURE  CO 


FIGURE  8  -  1/8"  LEAD  LENGTH.  VARIOUS  LOADS 


1  1 
>(PK) 

1         1  1 

>-ikvf*<RESI! 

TIVE/I 

Y0UCT 

IVE  LO 

ADSI 

_^-5 

-/-CAP 

ACITIV 
DADS 

„  y 

0 

i-  L 

E  

Tn  HF AT  SINK 

95      105     115      125     135     145      155  165 
TL.  LEAD  TEMPERATURE  (°C) 


FIGURE  10  -  PRINTED  CIRCUIT  BOARD  MOUNTING. 
VARIOUS  LOADS 


85      95      105     115     125     135     145     155  165 
TA.  AMBIENT  TEMPERATURE  ("CI 


SQUARE  WAVE  INPUTS 

FIGURE  7  -  EFFECT  OF  LEAD  LENGTHS. 
RESISTIVE  LOAD 


1 

.  i  =  i/a' 

— i     i  i 

RESISTIVE-INDUCT 

IVE  _ 

LOADS 

B0T 

■1  LEADS  TO  HEAT  _ 
WITH  LENGTHS 

SINK 

AS  S 

H0WN 

lJ/8" 

85      95      105      115      125     135     145  15 
Tl.  LEAD  TEMPERATURE  ("CI 


FIGURE  9  -  1/8"  LEAD  LENGTH.  VARIOUS  LOADS 


(RESISTIVE/INDUCTIVE 
_  &  LARGE  CAPACITIVE 
<PK>  -  ->  LOADS) 


75      85      95      105     115      125     135     145      155     165  175 
Tl,  LEAD  TEMPERATURE  CO 


FIGURE  1 1  -  PRINTED  CIRCUIT  BOARD  MOUNTING. 
VARIOUS  LOADS 


95      105     115      125     135     145     155     165  175 
Ta,  AMBIENT  TEMPERATURE  CO 
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REVERSE  POWER  DISSIPATION  AND  CURRENT 


NOTE  2 

DERATING  FOR  REVERSE  POWER  DISSIPATION 

In  This  rectifier,  power  loss  due  to  reverse  current  is  generally  not 
negligible.  For  reliable  circuit  design,  the  maximum  junction 
temperature  must  be  limited  to  either  175°C  or  the  temperature 
which  results  in  thermal  runaway-  Proper  derating  may  be  accom- 
plished by  use  of  equation  1  or  equation  2. 

Equation  1     TA  «T|  -  (175  -  TJ(max))  -  PR  RflJA 


capatitively  loaded  full  wave  center -tapped  circuits,  the  20:1 
data  of  Figure  12  should  be  used  for  sine  wave  inputs  and  the 
capacitive  load  data  of  Figure  13  should  be  used  for  square  wave 
inputs  regardless  of  l(Pk)/'(av)  For  these  tvuo  cases,  Vp  is  thB 
voltage  across  one  leg  of  the  transformer. 

Example  1     Find  maximum  ambient  temperature  for  I  Av  =  2  A, 
capacitive  load  of  lPK/lAV  '  20.  Input 
60  V  Irms),  sine  wave,  ReJA  =  28°C/V\ 
circuit. 


C/W,  half  v 


neglecting  reverse  power  dissipation  (from  Figures 
10  or  11) 

Tj(max)  =  Maximum  Allowable  Junction  Tempera- 
ture to  prevent  thermal  runaway  or  175°C,  which 
ever  is  lower.  (See  Figure  1 ). 

Pr  =  Reverse  Power  Dissipation  (From  Figure  12 
or  13,  adjusted  for  Tj(max)  as  shown  below) 

R0JA  =  Thermal  Resistance,  Junction  to  Ambient. 


When  thermal  resistance,  junction  to  ambient,  is  over  20°C/W, 
the  effect  of  thermal  response  is  negligible.  Satisfactory  derating 
may  be  found  by  using: 

Equation  2    TA  =  T J(max]  -  {PH  +  PF)  R9 JA 

Pp  =  Forward  Power  Dissipation  (See  Figures  19  &  20) 

Other  terms  defined  above. 
The  reverse  power  given  on  Figures  12  and  13  is  calculated  for 
Tj  =  150°C.  When  Tj  is  lower,  Pr  will  decrease;  its  value  can  be 
found  by  multiplying  Pr  by  the  normalized  reverse  current  from 
Figure  14  at  the  temperature  of  interest. 

The  reverse  pov*;r  data  is  calculated  for  half  wave  rectification 
circuits.  For  full  wave  rectification  using  either  a  bridge  or  a 
center-tapped  transformer,  the  data  for  resistive  loads  is  equiva- 
lent when  Vp  is  the  line  to  line  voltage  across  the  rectifiers.  For 
capacitive  loads,  it  is  recommended  that  the  dc  case  on  Figure  13 
be  used,  regardless  of  input  waveform,  for  bridge  circuits.  For 


Solution  1 
Step  1 : 
Step  2: 


(using  Equation  1) 
Find  VP;  Vp  =  J 2  Vir 


■  vR(pk)  1 


157d°crjlmaxl  ,r0m  F'9Ure  1'     Read  Tjlmax) 


Step  3: 

Step  4: 

Step  5: 

Step  6: 
Step  7: 


Find  pR(max)  frorn  Figure  12. 
mW  @  1 50°C 


Read  Pr  =  360 


Find  I  r  normalized  from  Figure  14.  Read  I R (norm) 
=  1.5 

Correct  Pr  to  TJ(fnax,.     PR  -  iR(norm)  *  PR 
(Figure  12)  PR  =  1.5  x  360  =  540  mW 

Find  TA  =  Ti  from  Figure  10.   Read  Tj  =  94°C 
Compute  TA  from  TA  =T-\  -  ( 175  -  TJ(max,  -  PR  R„JA 
TA  =  94   (175  -  157)  -  (0.54)128) 
TA  =  61°C 

Solution  2  (using  Equation  2) 
Steps  1  thru  5  are  as  Solution  1 

Step  6:  Find  PF  from  Figure  19.  Read  Pp  =  3.0  W 

Step  7:         Compute TA  fromTA  =  TJ(max)  - (PR  ♦  PFI  Re JA 


157  -  (0.54  +  3)28 
58°  C 


The  discrepancy  occurs  because  thermal  response  is  factored  into 
solution  1,  and  advantage  is  taken  of  the  cooling  time  after  the 
power  pulse  and  before  reverse  voltage  achieves  its  maximum. 
61°C  is  a  satisfactory  ambient  temperature. 


FIGURE  12 

1000 


REVERSE  POWER  DISSIPATION,  SINE  WAVE 


REVERSE  POWER  DISSIPATION,  SQUARE  WAVE 


200  300  400  500 
VP,  PEAK  APPLIED  VOLTAGE  (VOLTS) 


200  300  400  500 
Vp,  PEAK  APPLIED  VOLTAGE  (VOLTS) 


FIGURE  14  -  NORMALIZED  REVERSE  CURRENT 


FIGURE  15  -  TYPICAL  REVERSE  CURRENT 


40       60      80      100     120      140  160 
Tj,  JUNCTION  TEMPERATURE  (°C) 


200         300         400  500 
Vr,  REVERSE  VOLTAGE  (VOLTS) 


3-200 


MR850,  MR851,  MR852,  MR854,  MR856 


STATIC  CHARACTERISTICS 


FIGURE  16  -  FORWARD  VOLTAGE 


FIGURE  17  -  MAXIMUM  SURGE  CAPABILITY 


<  3.0 


Tj 

c 

TYPICAL  / 

/  MAXIMUM 

I 

0.4         0.8  1 .2  1.6  2.0  2.4 

»F,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


2.8 


S  100 


_Tj  =  25°C  _ 


— i — i — i — 1 1 1 1 

Vrrm  may  be  applied 
between  each  cycle 

-  OF  SURGE.  Tj  NOTED  ISf 
"Tj  PRI0RTO  SURGE 


2.0    3.0      5.0   7.0    10  20  30 

NUMBER  OF  CYCLES  AT  60  Hz 


50    70  100 


FIGURE  18  -  FORWARD  VOLTAGE  TEMPERATURE 
COEFFICIENT 


0.2        0.5      1.0      2.0        5.0      10      20        50      100  200 
If,  INSTANTANEOUS  FORWARD  CURRENT  (AMP) 


SINE  WAVE  INPUT 
FIGURE  19  -  FORWARD  POWER  DISSIPATION 


ll 


IU  CM 

>  <2 
<  o 


1111/ 

l#H 

1  / 

l(AV) 

CAPACI 

rivE 

1 

LUAUS 
NPK) 

K 

l(AV 

[ 

Tj  * 

150»C 

.0  2.0  3.0  4.0  5.0  6.0 
IF(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 


SQUARE  WAVE  INPUT 
FIGURE  20  -  FORWARD  POWER  DISSIPATION 


 H'*u  t-Mnuc  Y-rTT77,- t.u^  

CAPACITIVE  1  wvl 
-\  V     LOADS  i-\  


1.0        2.0        3.0  4.0 
IF(AV).  AVERAGE  Fl 


5.0        6.0  7.0 
ENT  (AMP) 
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TYPICAL  RECOVERED  STORED  CHARAGE  DATA 
FIGURE  21  —  Tj  =  25°C  (See  Note  3)  FIGURE  22  -  Tj  -  75°C 


5.0  \0  20 

di/dl  IAMP/msI 


5.0  10  20 

di/dl.  (AMP/psI 


FIGURE  23  —  Tj  =  100°C 


FIGURE  24  -Tj=  150°C 


5.0  10  20 

di/dl.  lAMP/vs) 


3 

1.0 

0./ 

< 

X 

0.5 

Q 

0.3 

Q 

0.2 

a 

0.1 

□ 

07 

0,05 

0.03 

DIB 

50  10  20 

di/dt  (AMP/ps) 


NOTE  3 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  -  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  Urm(REC)'  can  De  closely 
approximated  using  the  following  formulas: 

"  [di/dtj 
IRMIRECI  '  '  *1  *  [Qr  »  di/dt]  m 
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DYNAMIC  CHARACTERISTICS 


FIGURE  25  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


I  (PK)  ADJUST 


-M- 


OSCILLOSCOPE 


R  <i  0.25  n 
L<0.01fiH 


CURRENT 
VIEWING 


R1  -50  Ohms 
R2  -  250  Ohms 
Dl  -  1N4723 
D2-1N4001 
D3-  IN4934 
SCR1  -MCR729  I0 
CI  =  0.5  to  50  mF 
C2  *  4000  nF 
LI  "1.0-27 jiH 

Tl  =  Variac  Adjusts  t(pK)  and  di/dt 
T2  - 1: 1 

T3-  1:1  ltd  trigger  circuit) 
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NOTE  4 

To  determine  maximum  junction  temperature  of  the  diode 
in  a  given  situation,  the  following  procedure  is  recommended: 

The  temperature  of  the  lead  should  be  measured  using  a 
thermocouple  placed  on  the  lead  as  close  as  possible  to  the  tie 
point.  The  thermal  mess  connected  to  the  tie  point  is  normally 
large  enough  so  that  it  will  not  significantly  respond  to  heat 
surges  generated  in  the  diode  as  a  result  of  pulsed  operation  once 
steady-state  conditions  are  achieved.  Using  the  measured  value 
Of  Tj_,  the  junction  temperature  may  be  determined  by : 
Tj  -  TL  +  <sTJL 

where  &  TjL  is  the  increase  in  junction  temperature  above  the 
lead  temperature.  It  may  be  determined  by: 

a  TJL  "  ppk  *  R0JL  (D  +  (I  -  D)  ■  r(t,  +  tp>  +  r(tp)  -  rft|}] 


r(ti  +  ip)  -  norm«liz«a  v. 


 1  ppk         I  1  ppk 

d,pb_l  L 


DUTY  CYCLE  =  tp/ti 
PEAK  POWER,  Ppk,  is  peak  of  a 
TIME    equivalent  square  power  pulse. 


TL  =  Lead  Temperature 
Trj  =  Case  Temperature 
Tj  =. Junction  Temperature 


NOTE  5 

Use  of  the  above  model  permits  junction  to  lead  thermal 
resistance  for  any  mounting  configuration  to  be  found.    For  a 
given  total  lead  length,  lowest  values  occur  when  one  side  of  the 
rectifier  Is  brought  as  close  as  possible  to  the  heat  sink.  Terms  in 
the  model  signify: 
TA  =  Ambient  Temperature      Res  =  Thermal    Resistance,  Heat 
Sink  to  Ambient 
RfJL  =  Thermal    Resistance,  Lead 

to  Heat  Sink 
RfJJ  3  Thermal  Resistance,  Junc- 
tion to  Case 
■  Total  Power  Dissipation  = 
PF  +  PR 
PF  -  Forward  Power  Dissipation 
Pr  -  Reverse  Power  Dissipation 
(Subscripts  A  and  K  refer  to  anode  and  cathode  sides  respectively.) 
Values  for  thermal  resistance  components  are: 

HflL  =  46°C/W/IN.  Typically  and  48°C/W/IN  Maximum. 
R$j  -  10°C/W  Typically  and  16°C/W  Maximum. 
The  maximum  lead  temperature  may  be  found  as  follows: 
TL  -  TJ(max)  -*TJL 

where 

aTjl  cen  be  approximated  as  follows: 

<iTJL  =  Rgj(_  •  Pq;  Pd  is  the  sum  of  forward 
and  reverse  power  dissipation  shown  in  Figures 
2  and  4  for  sine  wave  operation  and  Figures  3 
and  5  for  square  wave  operation. 


THERMAL  CIRCUIT  MODEL 
(For  Heat  Conduction  Through  the  Leads) 


Data  shown  for  thermal 
for  the  mountings  shown  is 
for  preliminary  engineering 


isistance  junction-to-ambient  (RgjA) 
3  be  used  as  typical  guideline  value* 
r  in  case  the  tie  point  temperature 


TYPICAL  VALUES  FOR  R^jaIN  STILL  AIR 


MOUNTING 

LEAD  LENGTH,  L  (IN) 

METHOD 

1/8 

1/4 

1/2 

3/4 

j  A 

1 

50 

51 

53 

55 

°c/w 

2 

58 

59 

61 

63 

°c/w 

3 

28 

°c/w 

MOUNTING  METHOD  1 


////§/////////M////////////////, 

MOUNTING  METHOD  2 
Vector  Pin  Mounting 


r 

C 

Vector  Push-In  Terminals  T-28 
MOUNTING  METHOD  3 

P.C.  Board  with 
yi        1-1/2"  x  1-1/2"  Copper  Surface 

L  -  1/2" 


2 


T 


Board  Ground  Plana 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers    Data  Sheet 


STUD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  fqr  special  applications  such  as  dc  power  supplies,  inverters, 
converters,  ultrasonic  systems,  choppers,  low  RF  interference,  sonar  power 
supplies  and  free  wheeling  diodes.  A  complete  line  of  fast  recovery  rectifiers 
having  typical  recovery  time  of  150  nanoseconds  providing  high  efficiency 
at  frequencies  to  250  kHz. 


Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented-  Limit  curves  -  representing  boundaries  on  device  character- 
istics -  are  given  to  facilitate  "worst  case"  design. 


MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Non-Repetitive  Peak  Reverse  Voltage 

RMS  Reverse  Voiiage 


Average  Rectified  Forward  Current 
(Single  phase,  resistive  load. 


Non  Repetilive  Peak  Surge  Current 
(surge  applied  at  rated  load 

conditions!  


Operating  Junction  Temperature 
Range  


Storage  Temperature  Range 


Symbol 

MR  860 

MR861 

VRRM 

VRWM 

50 

100 

VR 

Vrsm 

75 

150 

VR(RMSI 

35 

70 

250 
140 


450 
280 


650 
420 


Volts 
Volts 


THERMAL  CHARACTERISTICS 


Character  isttc 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R9JC 

0.85 

°c/w 

ELECTRICAL  CHARACTERISTICS 


Chat-act  eristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
lip  =  125Amp,Tj=  150°O 

VF 

1.3 

16 

Volts 

Forward  Voltage 

(lF  =  40  Amp,  TC  =  25°C, 

VF 

10 

1.4 

Volts 

Reverse  Current  [rated  dc  voltage) 
TC  =  25°C 
TC  =  100°C 

'H 

25 
1.0 

50 
20 

mA 
mA 

REVERSE  RECOVERY  CHARACTERISTICS 


Cher  »ct  eristic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recovery  Time 

(If  -  1.0  Amp  to  VR  -30  V*.  Figure  161 
 "FM  -  36  *"P,  «i/<"  -  W  Afri,  Figure  17) 

'rr 

150 
200 

200 
400 

nt 

Reverse  Recovery  Current 

llF  -  1.0  Amp  to  Vr  -  30  Vde,  Figure  161 

'RMIRECI 

20 

3.0 

Amp 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 
FINISH:  All  external  surfaces  corrosion 
resistant  and  readily  solderable 


POLARITY:  Cathode  to  Case 
WEIGHT:  17  Grams  (Approximately) 
STUD  TORQUE:  25  in  lbs. 


MR860  MR861 
MR862  MR864 
MR866 




FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
40  AMPERES 


STYLE  V. 
TERM.  I.  CATHODE 
2.  ANODE  ICASEI 


NOTES: 

1.  DIM  "P"  IS  MA. 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL. 

3.  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL. 

4.  THREADS  ARE  PLATED. 

5.  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14.5, 
1973. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

17.45 

0.669 

0.687 

16.94 

0.667 

C 

11.43 

0  450 

D 

9.53 

0.375 

E 

2.92 

5.08 

0.115 

0.200 

F 

2.03 

0.080 

J 

1072 

11.51 

0.422 

0.453 

K 

25.40 

1.000 

L 

3.86 

0.156 

P 

5.59 

6.32 

0.220 

0.249 

Q 

3.56 

4.45 

0.140 

0.175 

20.16 

0794 

S 

2.26 

0.089 

CASE  257-01 
DO-203AB 
METAL 
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FIGURE  1 


-  FORWARD  VOLTAGE 


FIGURE  2  -  MAXIMUM  SURGE 
CAPABILITY 


FIGURE  3  -  THERMAL  RESPONSE 
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£0.02 
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I,  TIME  (ms» 


3-206 


MR860,  MR861,  MR862,  MR864,  MR866 


SINE  WAVE  INPUT 

FIGURE  4  -  FORWARD  POWER 
DISSIPATION 
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FIGURE  6  -  CURRENT  DERATING 


100       110        120        130  140 
TC.  CASE  TEMPERATURE  l°CI 


TYPICAL  REVERSE  CURRENT 


200  300  400  500  SOO 
Vr,  REVERSE  VOLTAGE  IVOLTSI 


SQUARE  WAVE  INPUT 


FIGURE  5  -  FORWARD  POWER 
DISSIPATION 
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FIGURE  7  -  CURRENT  DERATING 
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FIGURE  9  -  NORMALIZED  REVERSE  CURRENT 
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MR860,  MR861,  MR862,  MR864,  MR866 
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MR860,  MR861,  MR862,  MR864,  MR866 


FIGURE  16  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


Rl 
-Wr- 


Rl  =  50  Ohms 
R2  ■  250  Ohms 
D1  =  1N4723 
D2-  1N4001 
D3  =  1N4933 
SCR1  =  MCR729  10 
CI  =0.5  lo  50  (iF 
C2  *  4000  mF 
LI  ■  1.0  -  27  MH 

Tl  =  Variac  Adjusts  l(p«)  and  di/dt 
T2  -  1 : 1 

T3  -  1:1  (to  trigger  circuit) 


C2_L77 


SR2 


01 

-w- 


LI 

di/dt  ADJUST 


I  (PK)  ADJUST 
D2 

 H  

'  =?!?;^\^SCR1 


0 


R<  0.251! 
L  <0.01  (iH 

i         4  CURRI 


ENT 
VIEWING 
RESISTOR 


NOTE  2 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  i 
rectifiers  is  shown. 


ilt)  f"» 

Ifm 

\L_.trr*_| 

RM(REC)- 

From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  (Irm(REC)'  ca"  be  closely 
approximated  using  the  following  formulas: 


Qr 

Ldi/dtJ 


1/2 


IRMIREC)'""*  [Qrx  di/dt]  1,2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


STUD  MOUNTED 
FAST  RECOVERY  POWER  RECTIFIERS 

.  .  .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  inter- 
ference, sonar  power  supplies  and  free  wheeling  diodes.  A  complete 
line  of  fast  recovery  rectifiers  having  typical  recovery  time  of  150 
nanoseconds  providing  high  efficiency  at  frequencies  to  250  kHz. 


Designer's  Data  for  "Worst  Case"  Conditions 
The  Designers    Data  sheets  permit  the  design  of  most  circuits  entirely  from  the 
information  presented     Limit  curves  -  representing  boundaries  on  device  character- 
istics -  are  given  to  facilitate  "worst  case"  design. 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR870 

MR871 

MR872 

MR874 

MR876 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 

vrwm 

Vr 

50 

100 

200 

400 

600 

Volts 

Non  Repetitive  Peak  Reverse  Voltage 

VRSM 

75 

150 

250 

450 

650 

Volts 

RMS  Reverse  Voltage 

vR(RMSI 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  F-orward  Current 
(Single  phase,  resistive  load. 
TC  =  100°C> 

10 

  50  

Amps 

Non  Repetit.ve  Peak  Surge  Current 
Isurge  applied  at  rated  load 
conditions) 

'FSM 

—                               400  »- 

Operating  Junction  Temperature 
Range 

Tj 

°c 

  -65  to  +160  

Storage  Temperature  Range 

T»tfl 

 65  to  *  1  75  

THERMAL  CHARACTERISTICS 


Character  in  ic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

*9JC 

0.8 

°C'W 

ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
tip  -  157  Amp.Tj  =  160°CI 

VF 

1.3 

1.6 

Volts 

Forward  Voltage 

[If  =50  Amp.  TC  ■  25°C) 

VF 

11 

1.4 

Volts 

Reverse  Current  (rated  dc  voltage! 
TC  =  25°C 
TC  -  100°C 

>H 

25 
1.0 

50 
20 

pA 
mA 

REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Mm 

Typ 

Max 

Unit 

Reverse  Recovery  Time 
(lp  =  1.0  Amp  to  Vr  =  30  Vdc.  Figure  16) 
H  FM  *  36  ArnP-  di.'dt  ■  25  A/Ws.  Figure  17) 

'rr 

150 
240 

200 
400 

ns 

Reverse  Hecovery  Current 

(lp  =  10  Amp  to  Vr  "  30  Vdc.  Figure  16) 

'RM(REC) 

2  0 

3.0 

Amp 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed 

POLARITY:  Cathode  to  Case 

FINISH:  All  external  surfaces 

WEIGHT:   17  grams  (approximately) 

corrosion  resistant 

STUD  TORQUE:  25  in  lbs 

and  readily  solderable 

MR870  MR871 
MR872  MR874 
MR876 


FAST  RECOVERY 
POWER  RECTIFIERS 

50-600  VOLTS 
50  AMPERES 


STYLE  1 : 
TERM.!.  CATHODE 
2  ANODE  ICASE) 


NOTES: 

1.  DIM  T'ISDIA. 

2.  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL. 

3  ANGULAR  ORIENTATION  AND  CONTOUR  OF 
TERMINAL  ONE  IS  OPTIONAL 

4.  THREADS  ARE  PLATED. 

5.  DIMENSIONING  AND  TOLERANCING  PER  ANSI  YH.5, 
1973. 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

16.94 

17.45 

0.669 

0.687 

B 

16.94 

0.667 

C 

11.43 

0.450 

D 

9.53 

0.375 

E 

2.9! 

5.08 

0.115 

0.200 

F 

2.03 

0.080 

J 

10.72 

11.51 

0.422 

0.453 

K 

25.40 

1.000 

L 

3.86 

0.156 

P 

5.59 

6.32 

0.220 

0.249 

Q 

356 

4.45 

0.140 

0.175 

R 

20.16 

0.794 

S 

2.26 

0.089 

CASE  257-01 
DO-203AB 
METAL 
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MR870,  MR871,  MR872,  MR874,  MR876 


FIGURE  1  -  FORWARD  VOLTAGE 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 


-v 

III      1     1   1  1  1 

rior  to  surge,  the  rectilier 
is  operated  such  that  Tj  =  160° 

R  RM  may  oe  appueu  uciw 
each  cycle  of  surge 

( \  1 

\  1  \ 

1 L"LLt 



NUMBER  OF  CYCLES  AT  60  Hi 

NOTE  1 


0.8         1.2  1.6         2.0  2.4  28 

»F.  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTSI 


Ppk 


DUTY  CYCLE.  D-lp/1i 

PEAK  POWER.  Ppk,  is  peak  of  an 

equivalent  square  power  pulse. 


To  determine  maximum  junction  temperature  ol  the  diode  in  a  given  situation, 
the  following  ptocedute  is  recommended 

The  temperature  of  the  case  should  be  measured  using  a  thetmocouple  placed 
on  the  case  at  the  temperature  reference  point  (see  Note  3).  The  thermal  mass 
connected  to  the  case  is  normally  large  enough  so  that  it  will  not  significantly 
respond  to  heal  surges  generated  in  the  diode  as  a  resoli  of  pulsed  operetloo  once 
steady  state  conditions  ate  achieved.  Using  the  measuted  value  of  Tc,  the  junction 
temperatute  may  be  determined  by 

Tj-Tc^Tjc 

where  a  Tjq  is  the  increase  in  junction  temperatute  above  the  case  temperatute 
It  may  be  determined  by: 

fTjc-Ppk  '»8jClD»{l-0l  -rlti»tpl»r(ipl-t(till 
where 

tft)  =  normalised  value  of  transient  thermal  resistance  at  time.  I.  from  Figure 

3.U: 

r  It  I  +  tpl  =  normaliied  valoe  of  transient  thermal  resistance  at  time  t,*tp 


FIGURE  3  -  THERMAL  RESPONSE 


0.5  - 
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MR870,  MR871,  MR872,  MR874,  MR876 


SINE  WAVE  INPUT 


FIGURE  4  -  FORWARD  POWER  DISSIPATION 


IF(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 


FIGURE  6  -  CURRENT  DERATING 


80         90        100       110        120       130        140       150  160 


Tf,  CASE  TEMPERATURE(°C) 


FIGURE  8  -  TYPICAL  REVERSE  CURRENT 
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SQUARE  WAVE  INPUT 

FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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FIGURE  7  -  CURRENT  DERATING 
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MR870,  MR871,  MR872,  MR874,  MR876 
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MR870,  MR871,  MR872,  MR874,  MR876 


FIGURE  16  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


Rl  =50  Ohms 
R2  =  250  Ohms 
01  ■ 1N4723 
D2  ■  IN4001 
□  3«1N4933 
SCR1  =  MCR729-10 
CI  »  0.5  to  50  (iF 
C2  =  4000  uF 
LI  =  I.O-27jiH 

Tt  =  Variac  Adjusts  l(pK)  and  di/dt 
T2  -  1 : 1 

T3=  1:1  (to  trigger  circuit} 


NOTE  2 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  all  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  Ip  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C.  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  current  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


'rmireci 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trr) 
and  peak  reverse  recovery  current  (Irm(REC)>  can  be  closely 
approximated  using  the  following  formulas: 


trr=  1.41  x 


1/2 


'RM(REC)  "  141  »  [QR  »  oVdt] 


1/2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MR1120 

thru 
MR1126 
MR1128  MR1130 


MEDIUM-CURRENT  SILICON  RECTIFIER 


Medium-current  silicon  rectifiers  feature  high  surge  current 
capacity,  and  low  forward  voltage  drop. 


MEDIUM-CURRENT 
SILICON  RECTIFIERS 

50-1000  VOLTS 
12  AMPERES 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR 

1120 

MR 
1121 

MR 
1122 

MR 

1123 

MR 
1124 

MR 

1125 

MR 
1126 

MR 
1128 

MR 

1130 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
VRWM 
Vr 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

Non-Repetitive  Peak  Reverse  Voltage 
(one  half-wave,  single  phase. 
60  cycle  peak) 

Vrsm 

100 

200 

300 

400 

500 

600 

720 

100 

1200 

Volts 

RMS  Reverse  Voltage 

Vr(RMS) 

35 

70 

140 

210 

280 

350 

420 

560 

700 

Volts 

Average  Rectified  Forward  Current 
(single  phase,  resistive  load,  60  Hz, 
TC  =  1 50°C) 

io 

—                                               12   — 

Amp 

Peak  Repetitive  Forward  Current 
(TC=150°C| 

Ifrm 

Amp 

—                                               75   — 

Non-Repetitive  Peak  Surge  Current 
(superimposed  on  rated  current  at 
rated  voltage,  Tc  =  150,:C) 

!fSM 

—   300 

for  1  /2 

:ycle)   ~~ 

Amp 

l^t  Rating  (non-repetitive, 
1  ms<t  <8  3  ms| 

|2| 

A(rms)2s 

—                                              375   — 

Maximum  Junction  Operating  and 
Storage  Temperature  Range 

TJ.  Tstg 

>5to*1S 

10   — 

°C 

—  

ELECTRICAL  CHARACTERISTICS  (All  Types) 


Characteristic 

Symbol 

Max 

Unit 

Full  Cycle  Average  Forward  Voltage  Drop 
(Iq  =  1 2  Amps  and  Rated  Vr, 
TC  =  1 50°C,  Half  Wave  Rectifier) 

VflAV) 

0.55 

Volts 

DC  Forward  Voltage  Drop 
(lp  =  1  2  Adc,  TC  =  25°C) 

vf 

1.0 

Volts 

Full  Cycle  Average  Reverse  Current 
(Iq  =12  Amps  and  Rated  Vr, 
TC  =  1  50°C,  Half  Wave  Rectifier) 

'R(AV) 

1.5 

mA 

DC  Reverse  Current 
(Rated  VR,  Tc  =  25°C) 

IR 

0.5 

mA 

CASE  245A-02 
DO-203AA 
METAL 


STYLE  1: 

PIN  1.  CATHODE 
2.  ANODE 

10-32UNF-2A    * 

NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILL* 

ETERS 

INC 

NES 

MIDI 

MAX 

MIN 

MAX 

A 

10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

LSI 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0090 

J 

10.72 

11.50  |  0.422 

K 

18.80 

20.32  1  0.740 

0.800 

3-215 


MR1120  thru  MR1126,  MR1128,  MR1130 


THERMAL  CHARACTERISTICS 

Maximum  Steady  State  DC  Thermal  Resistance,  Rwc:  2.5°C/Watt 
MECHANICAL  CHARACTERISTICS 

CASE:  Welded,  hermetically  sealed  construction. 

FINISH:  All  external  surfaces  corrosion-resistant  and  the  terminal  lug  is  readily  solderable. 

POLARITY:  CATHODE-TO-CASE  (reverse  polarity  units  are  available  upon  request  and  are  designated  by  an 

tT  suffix  i.e.  MR1120R). 
MOUNTING  POSITIONS:  Any 
STUD  TORQUE:  15  in-lbs  maximum. 


TYPICAL  FORWARD  CHARACTERISTICS 


0.4 
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0.1  0.2  0.5  1.0  2.0  5.0  10  20  50  100  200  500 

iF,  INSTANTANEOUS  FORWARD  CURRENT  (AMP) 


FORWARD  POWER  DISSIPATION  MAXIMUM  ALLOWABLE  SURGE  CURRENT 


If  (»v).  AVERAGE  FORWARD  CURRENT  (AMP)  NUMBER  OF  CYCLES  AT  60  CYCLES  PER  SECOND 
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MR1120  thru  MR1126,  MR1128,  MR1130 

MAXIMUM  CURRENT  RATINGS 
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MR1396  See  Page  3-27 


MEDIUM-CURRENT  SILICON  RECTIFIERS 

. .  .  compact,  highly  efficient  silicon  rectifiers  for  medium-current 
applications  requiring: 

•  High  Current  Surge  —  400  Amperes  (a  Tj  =  175°C 

•  Peak  Performance  (a  Elevated  Temperature  — 

20  Amperes  (a  Tc  =  150°C 

•  Low  Cost 

•  Compact,  Molded  Package  —  For  Optimum  Efficiency  in  a  Small 

Case  Configuration 


MAXIMUM  RATINGS 

Characteristic 

Symbol 

MR 

2000 

MR 
2001 

MR 

2002 

MR 
2004 

MR 

2006 

MR 
2008 

MR 
2010 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 

Vrwm 

Vr 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Non-Repetitive  Peak  Reverse 
Voltage  {half wave,  single  phase. 
60  Hz  peak) 

vrsm 

60 

120 

240 

460 

720 

960 

1200 

Volts 

RMS  Forward  Current 

'(RMS) 

■m  40  «- 

Amp 

Average  Rectified  Forward  Current 
(Single  phase,  resistive  load, 
60  Hz.  TC  =  150°C, 

'O 

■«                          20  »- 

Amp 

Non-Repetitive  Peak  Surge  Cur- 
rent (surge  applied  @  rated  load 
conditions,  half  wave,  single 
phase,  60  Hz) 

IFSM 

400  (for  1  c 

Amp 

yclel  

Operating  and  Storage  Junction 
Temperature  Range 

TJ.Tst9 

*   -6 

5  to  -H 

75  m- 

°C 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

1.3 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Characteristic  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage 
(ip  =  63  Amp,  Tq  =  25°C) 

1.1 

Volts 

Maximum  Reverse  Current  (rated  dc  voltage)  Tq  =  25°C 

TC  =  1  00°C 

'R 

100 
500 

uA 

MECHANICAL  CHARACTERISTICS 

CASE:  Void  Free,  Transfer  Molded. 

FINISH:  All  External  Surfaces  are  Corrosion-Resistant  and  the  Terminal  Lead  is  Readily 
Soiderable. 

POLARITY:  Cathode  to  Case  (Reverse  Polarity  Units  are  Available  and  Designated  by  an  "R" 

Suffix  i.e..  MR2000SRI. 
MOUNTING  POSITIONS:  Any 
STUD  TORQUE:  15  in.  lbs.  Maximum 

MAXIMUM  TERMINAL  TEMPERATURE  FOR  SOLDERING  PURPOSES:  275  C  for  10  Seconds 
("  3  Kg  Tension. 

WEIGHT:  6  Grams  (Approximately). 


MR2000 

Series 


MEDIUM-CURRENT 
SILICON  RECTIFIERS 
50-1000  VOLTS 
20  AMPERES 
jIFFUSED  JUNCTION 


STYLE  1: 

PIN  1.  CATHODE 
2.  ANODE 


1.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0.090 

0.095 

J 

10.72 

11.50 

0.42? 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 
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MR2000  Series 
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MR2000  Series 


3 


FIGURE  6  -  THERMAL  RESPONSE 
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FIGURE  7  -  CAPACITANCE 
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To  determine  mammura  lunclion  temperature  ot  (he  diode  in  a  given  situation.  Ihe  following 
procedure  is  recommended 

The  temperature  ol  Ihe  case  should  be  measured  using  a  thermocouple  placed  on  the  case  ai 
the  temperalure  reference  point  (see  the  outline  drawing  on  page  It  The  thermal  mass  connected 
lo  the  case  is  normally  large  enough  so  thai  il  will  not  significantly  respond  10  heal  surges 
generated  in  Ihe  diode  as  a  result  of  pulsed  operation  once  steady  state  conditions  are  achieved. 
Using  ihe  measured  value  ol  Tc,  the  junction  temperalure  may  be  determined  by. 

Tj  =Tc*ATJC 

where  A  Tjc  rt  the  increa*  in  junction  temperature  above  Ihe  case  temperature.  Il  may  be 
determined  by: 

ATjc=pPk  •  Rfjjc  [o  ♦  n  -Q>  •  rfh  •  ip)  •  nip)  -  mm 

r(l)  =  normalued  value  ol  transient  thermal  resistance  at  lime.  L  Irom  Figure  6.  i.e.. 
r  (t]  ♦  tpl  =  normalued  value  ot  transient  thermal  resistance  at  time  1 1  *  lp 
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MR2000  Series 


FIGURE  10-  RECTIFICATION  WAVEFORM  EFFICIENCY 
60  r 


2.0     3.0      5.0:  7.0    10  20 
f,  FREQUENCY  (kHz) 
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RECTIFICATION.  EFFICIENCY  NOTE 
FIGURE  11  -  SINGLE-PHASE  HALF-WAVE  RECTIFIER  CIRCUIT 


The  rectification  efficiency  factor  a  shown  in  Figure  10  was 
calculated  using  the  formula: 


V  Pdc  _  R, 

prms  V2Q 


V2Q(dcl 

—     .100%=-=   .100%  (1) 

Irmsl  V20(acl  +  v20(dc) 


(2) 


(3) 


For  a  sine  wave  input  Vm  sin  (u)tl  to  the  diode,  assume  lossless, 
the  maximum  theoretical  efficiency  factor  becomes: 

tt2rl  4 
"(sine)  •  100%  =  -=  •  100%  =  40.6% 

4RU 

for  a  square  wave  input  of  amplitude  Vm,  the  efficiency  factor 
becomes: 

2R(_ 

"Isquarel  "—^  •  100%-  50% 
"  m 

RL 

(A  full  wave  circuit  has  twice  these  efficiencies) 

As  the  frequency  of  the  input  signal  is  increased,  the  reverse 
recovery  time  of  the  diode  (Figure  9)  becomes  significant,  result- 
ing in  an  increasing  ac  voltage  component  across  Rl  which  is 
opposite  in  polarity  to  the  forward  current,  thereby  reducing  the 
value  of  the  efficiency  factor  a,  as  shown  on  Figure  10. 

It  should  be  emphasized  that  Figure  10  shows  waveform 
efficiency  only;  it  does  not  provide  a  measure  of  diode  losses. 
Data  was  obtained  by  measuring  the  ac  component  of  Vq  with  a 
true  rms  ac  voltmeter  and  the  dc  component  with  a  dc  voltmeter. 
The  data  was  used  in  Equation  1  to  obtain  points  for  Figure  10. 


i  Ei 


TAB-MOUNTED  MEDIUM-CURRENT 
SILICON  RECTIFIERS 

.  .  .  compact,  highly  efficient  silicon  rectifiers  for  medium  current 
applications  requiring: 

•  High  Current  Surge  —  400  Amperes  @  Tj  =  1 75°C 

•  Peak  Performance  <§>  Elevated  Temperature  —  24  Amperes  @ 

TC=  150°C 

•  Low  Cost 

•  Same  Mounting  as  a  TO-220AB 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR2400 

MR2401 

MR2402 

MR2404 

MR2406 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

200 

400 

600 

Volts 

Nonrepetitive  Peak  Reverse  Voltage 
(half  wave,  single  phase,  60  Hz  peak) 

Vrsm 

60 

120 

240 

480 

720 

Volts 

Average  Rectified  Forward  Current 
(Single  phase,  resistive  load,  60  Hz,  Tc  =  150°C) 

—  24  — 

Amp 

Nonrepetitive  Peak  Surge  Current 
(surge  applied  @  rated  load  conditions, 
half  wave,  single  phase,  60  Hz) 

Ifsm 

Amp 

—  400  (for  1  cycle)  — 

Operating  and  Storage  Junction 
Temperature  Range 

TJ.  Tstg 

°C 

—  65  to*175  — 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

"9JC 

0  8 

°C/W 

Thermal  Resistance.  Junction  to  Air  PC  Board  Mount,  Perpendicular  to  Surface 

RflJA 

55 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Characteristics  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage  (ip  =  75.4  Amp,  Tc  =  25°C) 

VF 

1.18 

Volts 

Maximum  Reverse  Current  (rated  dc  voltage) 
Tc=  25°C 
TC=  100°C 

!R 

25 
1.0 

MA 
mA 

MECHANICAL  CHARACTERISTICS 

CASE:  Plastic  encapsulated,  metal  tabs. 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  the  leads  are  readily  soiderable. 
POLARITY:  Cathode  to  tab  with  hole;  Reverse  polarity  available  by  adding  "R"  Suffix,  MR2402R. 
MOUNTING  TORQUE:  8  in- lb  max. 

MAXIMUM  TEMPERATURE  FOR  SOLDERING  PURPOSES:  350°C,  3/8"  from  case  for  10  seconds. 
WEIGHT:  3.6  Grams  (Approximately). 


MEDIUM-CURRENT 
SILICON  RECTIFIERS 


50-600  VOLTS 
24  AMPERES 
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MR2400  thru  MR2406 


FIGURE  4  -  CURRENT  DERATING  FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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MR2400  thru  MR2406 


FIGURE  6  -  THERMAL  RESPONSE 
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NOTE  1 


DUTY  CYCLE,  D  =  tp/t1 
PEAK  POWER,  Ppk,  is  peak  of  an 
equivalent  square  power  pulse. 
Time 


To  determine  maximum  junction  temperature  of  the 
diode  in  a  given  situation,  the  following  procedure  is 
recommended. 

The  temperature  of  the  case  should  be  measureed  us- 
ing a  thermocouple  placed  on  the  case  at  the  temperature 
reference  point.  The  thermal  mass  connected  to  the  case 
is  normally  large  enough  so  that  it  will  not  significantly 
respond  to  heat  surges  generated  in  the  diode  as  a  result 
of  pulsed  operation  once  steady-state  conditions  are 
achieved.  Using  the  measured  value  of  Tq.  the  junction 
temperature  may  be  determined  by: 
Tj  =  TC  *  ^TJC 
where  -iTjc  js  the  increase  in  junction  temperature 
above  the  case  temperature.  It  may  be  determined  by: 

-iTjC-  Ppk«R0jC[D  +  (1  DJ«r(t1  +  tp)  +  r(tp>  -  r<t1 )] 
where 

r(t)  =  normalized  value  of  transient  thermal  resistance 

at  time,  t,  from  Figure  3,  i.e.: 
r(t1  +tp)=  normalized  value  oftransient  thermal  resis- 
tance at  time  t1  +  tp. 


FIGURE  7  -  CAPACITANCE 
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FIGURE  8  -  FORWARD  RECOVERY  TIME 


FIGURE  9  -  REVERSE  RECOVERY  TIME 
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MR2400  thru  MR2406 


FIGURE  10 -RECTIFICATION  WAVEFORM  EFFICIENCY 
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X 


The  rectification  efficiency  factor  a  shown  in  Figure  10  was 
calculated  using  the  formula: 


V^lrfc) 


Pdc 


•  1 00%  = 


V20(dcl 


•  1 00%     ( 1 1 


prms    V20(rms)  v20(acl  »  v20(dcl 


For  a  sine  wave  input  Vm  sin  (cut)  to  the  diode,  assume  lossless, 
the  maximum  theoretical  efficiency  factor  becomes 

J* 


"(sine) 


V*.... 
n2R  l 
w  m 


•  100%  40.6% 


(2) 


For  a  square  wave  input  of  amplitude  Vm,  the  efficiency  factor 
becomes: 

V2 


"(square) 


2FtL 
^m 


•  1 00%  =  50% 


j 


1,  CATHODE 

2.  ANODE 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

14.22 

15.88 

0.560 

0625 

6 

9.65 

10.67 

0.380 

0.420 

C 

7.21 

7.87 

0.284 

0.310 

D 

0.64 

1.14 

0.025 

0.045 

F 

1.52 

2.29 

0.060 

0.090 

G 

4.32 

5.33 

0.170 

0.210 

H 

2.03 

2.92 

0.080 

0.115 

J 

0.58 

0.74 

0.023 

0.029 

K 

14.27 

0.562 

L 

30.15 

1.187 

N 

5.84 

6.86 

0.230 

0.270 

r 

2.54 

3.05 

0.100 

0.120 

0 

3.53 

373 

0139 

0.147 

R 

5.08 

0.200 

CASE  339-02 
PLASTIC 

(Meets  TO-220AB  except  dimension  "C ") 


(A  full  wave  circuit  has  twice  these  efficiencies) 

As  the  frequency  of  the  input  signal  is  increased,  the  reverse 
recovery  time  of  the  diode  (Figure  9)  becomes  significant,  result- 
ing in  an  increasing  ac  voltage  component  across  R(_  which  is 
opposite  in  polarity  to  the  forward  current,  thereby  reducing  the 
value  of  the  efficiency  factor  o,  as  shown  on  Figure  10. 

It  should  be  emphasized  that  Figure  10  shows  waveform 
efficiency  only;  it  does  not  provide  a  measure  of  diode  losses. 
Data  was  obtained  by  measuring  the  ac  component  of  Vq  with  a 
true  rms  ac  voltmeter  and  the  dc  component  with  a  dc  voltmeter. 
The  data  was  used  in  Equation  1  to  obtain  points  for  Figure  10. 
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TAB-MOUNTED  FAST  RECOVERY 
POWER  RECTIFIERS 

.  .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  inter- 
ference, sonar  power  supplies  and  free  wheeling  diodes  A  complete 
line  of  fast  recovery  rectifiers  having  typical  recovery  time  of  1  50 
nanoseconds  providing  high  efficiency  at  frequencies  to  250  kHz. 

•  Same  Mounting  as  a  TO-220AB 

•  Cost  Effective  in  Low  Current  Applications 

•  Lead  or  Chassis  Mounted 

•  High  Surge  Current  Capability 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR2400F 

MR2401F 

MR 2402 F 

MR2404F 

MR2406F 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 
vRWM 

Vr 

50 

100 

200 

400 

600 

Volts 

Nonrepetitive  Peak  Reverse  Voltage 

vrsm 

75 

150 

250 

450 

650 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

35 

70 

140 

280 

420 

Volts 

Average  Rectified  Forward  Current 

(Single  phase,  resistive  load,  Tc  =  125°C) 

'0 

Amp 

-a   24  

Nonrepetitive  Peak  Surge  Current 
(surge  applied  @  rated  load  conditions) 

!fSM 

-«  300  (for  1  cycle)  »- 

Amp 

Operating  Junction  Temperature  Range 

Tj 

 65  to  +1 50  «- 

°C 

Storage  Temperature  Range 

Tstg 

-«  65  to  -175  »- 

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

Rsjc 

0.8 

°C/W 

Thermal  Resistance.  Junction  to  Air.  PC  Board  Mount:  Perpendicular  to  Surface 

"WA 

55 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage  (lp  =  75  Amp,  Tj  =  1 50°C) 

VF 

1.15 

1  29 

Volts 

Forward  Voltage  (Ip  =  24  Amp,  Tc  =  25°C) 

VF 

1.00 

1.15 

Volts 

Reverse  Current  (rated  dc  voltage)  Tc  =  25°C 
Tc=  100°C 
TC  =  1 50°C 

|R 

10 

0.5 
7.0 

25 
1.0 
10 

mA 
mA 
mA 

REVERSE  RECOVERY  CHARACTERISTICS 

Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Reverse  Recover  Time  —  Soft  Recovery 
Uf|=  1  0  Amp  to  Vr  =  30  Vdc.  Figure  1 91 
Ofm  =  36  Amp.  di/dt  =  25  A/^s.  Figure  20) 

trr 

150 
200 

200 
300 

ns 

Reverse  Recovery  Current 
(IF  =  1  0  Amp  to  VR  =  30  Vdc.  Figure  1 9) 

IRM(REC) 

4.0 

Amp 

FAST  RECOVERY 

POWER  RECTIFIERS 

50-600  VOLTS 
24  AMPERES 
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MR2400F  thru  MR2406F 


FIGURE  1  -  MAXIMUM  FORWARD  VOLTAGE 


FIGURE  2  -  MAXIMUM  SURGE  CAPABILITY 
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Prior  to  surge,  the  rectifier 
is  operated  such  that  Tj  =  1 50°C; 
Vrhm  may  be  applied  between 
each  cycle  of  surge 


0.6         0  8  1.0         1.2  1.4 

VI.  INSTANTANEOUS  VOLTAGE  (VOLTS) 


1.6 


1.8 


3.0     5.0  7.0  10  20 
NUMBER  OF  CYCLES  AT  60  Hi 


30     50  70  100 


Pun: 


DUTY  CYCLE,  D  =  tp/t1 
Pk  PEAK  POWER,  Ppk,  is  peak  of  an 


equivalent  square  power  pulse, 
me 


To  determine  maximum  junction  temperature  of  the 
diode  in  a  given  situation,  the  following  procedure  is 
recommended. 

The  temperature  of  the  case  should  be  measureed  us- 
ing a  thermocouple  placed  on  the  case  at  the  temperature 
reference  point.  The  thermal  mass  connected  to  the  case 
is  normally  large  enough  so  that  it  will  not  significantly 
respond  to  heat  surges  generated  in  the  diode  as  a  result 
of  pulsed  operation  once  steady-state  conditions  are 
achieved.  Using  the  measured  value  of  Tq,  the  junction 
temperature  may  be  determined  by: 
Tj  =  TC  ♦  .iTjC 
where  ATjc  js  the  increase  in  junction  temperature 
above  the  case  temperature.  It  may  be  determined  by: 

-*Tjc  =  Ppk»R0jc  [D  +  (1  -  D)«r(t1  +  tp)  +  r(tp)  -  r{t1 )] 
where 

r(t)  =  normalized  value  of  transient  thermal  resistance 

at  time,  t,  from  Figure  3,  i.e.: 
r(t1  +  tp)  =  normalized  value  of  transient  thermal  resis- 
tance at  time  1 1  +  tp. 


j  0.7 
0.5 
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FIGURE  3  -  THERMAL  RESPONSE,  CHASSIS  MOUNTED 


RflJCM  =  R«JC«r(t) 
NOTE  1 
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CHASSIS  MOUNT  RATING  DATA 


Sine  Wave  Input 

FIGURE  4  -  FORWARD  POWER  DISSIPATION 
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FIGURE  6  —  CURRENT  DERATING 
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Square  Wave  Input 

FIGURE  5  -  FORWARD  POWER  DISSIPATION 
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FIGURE  7  -  CURRENT  DERATING 
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PRINTED  CIRCUIT  BOARD  RATING  DATA 

FORWARD  POWER  DISSIPATION  FIGURE  9  -  CURRENT  DERATING 
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TYPICAL  DYNAMIC  CHARACTERISTICS 


FIGURE  10  -  FORWARD  RECOVERY  TIME  FIGURE  1 1  -  JUNCTION  CAPACITANCE 


1.0         2.0  5.0  10  20  50  100  10  2.0  5.0  10  20  50  100 

If.  FORWARD  CURRENT  (AMP1  VR.  hevehse  VOLTAGE  IVOLTSI 


FIGURE  12  —  TYPICAL  REVERSE  CURRENT 


FIGURE  13  —  NORMALIZED  REVERSE  CURRENT 
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TYPICAL  MOUNTING  DATA 

FIGURE  14  -  CURRENT  DERATING 


40       60        80       100  120 
TA.  AMBIENT  TEMPERATURE  (°C| 
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NOTE  2 


Figure  14  shows  the  current  carrying  capability  of  a 
device  mounted  on  a  printed  circuit  board  with  a  typical 
TO-220  type  heatsink  having  a  sink-to-air  thermal  resis- 
tance of  12°C/W.  Allowing  another  2°C/W  for  Rejc  plus 
R6CS  Icase-to-sink)  puts  the  total  at  14°C/W  as  indicated. 
The  unit  and  heatsink  were  mounted  perpendicular  to  the 
printed  circuit  board  for  this  data. 


MR2400F  thru  MR2406F 

FIGURE  15  —  Tj  =  25°C 


FIGURE  17  -  Tj  =  100°C 


FIGURE  16  —  Tj  =  75°C 


50  10  20  50 

di/dl.  (AMPVs) 


FIGURE  18  —  Tj  =  150°C 


5.0  10  20 

di/dl  (AMP/us) 


NOTE  3 


Reverse  recovery  time  is  the  period  which  elapses  from  the 
time  that  the  current,  thru  a  previously  forward  biased  rectifier 
diode,  passes  thru  zero  going  negatively  until  the  reverse  current 
recovers  to  a  point  which  is  less  than  10%  peak  reverse  current. 

Reverse  recovery  time  is  a  direct  function  of  the  forward 
current  prior  to  the  application  of  reverse  voltage. 

For  any  given  rectifier,  recovery  time  is  very  circuit  depend- 
ent. Typical  and  maximum  recovery  time  of  alt  Motorola  fast 
recovery  power  rectifiers  are  rated  under  a  fixed  set  of  conditions 
using  lp  =  1.0  A,  Vr  =  30  V.  In  order  to  cover  all  circuit 
conditions,  curves  are  given  for  typical  recovered  stored  charge 
versus  commutation  di/dt  for  various  levels  of  forward  current 
and  for  junction  temperatures  of  25°C,  75°C,  100°C,  and 
150°C. 

To  use  these  curves,  it  is  necessary  to  know  the  forward 
current  level  just  before  commutation,  the  circuit  commutation 
di/dt,  and  the  operating  junction  temperature.  The  reverse  re- 
covery test  currant  waveform  for  all  Motorola  fast  recovery 
rectifiers  is  shown. 


From  stored  charge  curves  versus  di/dt,  recovery  time  (trrl 
and  peak  reverse  recovery  current  (lRM(RECI>  can  °«  closely 
approximated  using  the  following  formulas: 


trr=1.4,x[^Ll 
"  [di/dtj 


1/2 


'RM(REC)  -  1  41  x  [qr  x  di/dt] 


MR2400F  thru  MR2406F 


FIGURE  19  —  JEDEC  REVERSE  RECOVERY  CIRCUIT 


Rl  =  50  Ohms 
R2  =  260  Ohms 
D1  -  1N4723 
D2  ■  1N4001 
03=  1N4933 
SCR1  =  MCR729  10 
CI  =0.5  10  50  «F 
C2  =  4000(iF 
LI  -  1.0-27 |iH 

Tl  =  Variac  Adjusts  IjPK)  and  di/dl 
T2-  1:1 

T3=  1:1  (to  trigger  circuit) 


FIGURE  20  —  REVERSE  RECOVERY  CHARACTERISTIC 
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SOFT  RECOVERY 
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STYLE  t: 

1.  CATHODE 

2.  ANODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

14.22 

15.88 

0.560 

0.625 

B 

9.65 

10.67 

0.380 

0.420 

C 

7.21 

7.87 

0.284 

0.310 

0 

0.64 

1.14 

0.025 

0.045 

F 

1.52 

2.29 

0.060 

0.090 

G 

4.32 

5.33 

0.170 

0.210 

H 

2  05 

2.92 

0.080  I  0.115 

J 

0.58 

0.74  1  0.023  0.029 

K 

14.27  I  - 

0.562 

L 

30.15  I  - 

1.187 

N 

5  6J 

6.86 

0.230 

0.270 

P 

2.54 

3.05 

0.100 

0.120 

Q 

3.53 

3.73 

0.139 

0.147 

R 

5.08 

0.200 

CASE  339-02 
PLASTIC 
TO-220AB  except  dimension  "C") 


MECHANICAL  CHARACTERISTICS 

CASE:  Plastic  Encapsulated,  Metal  Tabs. 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  are  readily  solderable. 

POLARITY:  Cathode  to  Tab  with  hole;  Reverse  polarity  available  by  adding  "R"  Suffix,  MR2402FR. 

WEIGHT:  3.6  Grams  (Approximately!. 

MOUNTING  TORQUE:  8  in-lbs  max. 

MAXIMUM  TEMPERATURE  FOR  SOLDERING  PURPOSES:  350°C,  3/8"  from  case  for  10  seconds. 
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MEDIUM-CURRENT  SILICON  RECTIFIERS 

.  .  .  compact,  highly  efficient  silicon  rectifiers  for  medium-current 
applications  requiring: 

•  High  Current  Surge  -  400  Amperes  @  Tj  =  1 75°C 

•  Peak  Performance  @  Elevated  Temperature  —  25  Amperes  @ 

Tc  =  1 50°C 

•  Low  Cost 

•  Compact,  Molded  Package  -  For  Optimum  Efficiency  in  a  Small 

Case  Configuration 

•  Available  With  a  Single  Lead  Attached 


MEDIUM-CURRENT 

SILICON  RECTIFIERS 

50 -1000  VOLTS 
25  AMPERES 
DIFFUSED  JUNCTION 


MAXIMUM  RATINGS 


Characteristic 

Symbol 

MR 
2500 

MR 
2501 

MR 

2502 

MR 
2504 

MR 
2506 

MR 
2508 

MR 
2510 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  8locking  Voltage 

VRRM 

Vrwm 
Vr 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Non-Repetitive  Peak  Reverse 
Vojtage  (half  wave,  single  phase, 
60  Hz  peak) 

VRSM 

60 

120 

240 

480 

720 

960 

1200 

Volts 

Average  Rectified  Forward  Current 
(Single  phase,  resistive  load, 
60  Hz.  Tc  =  150°CI 

'0 

-a                           25   »- 

Amp 

Non -Repetitive  Peak  Surge 
Current  (surge  applied  @  rated 
load  conditions,  half  wave, 
single  phase,  60  Hz) 

'FSM 

-4                 400  (for  1  cycle)  R*~ 

Amp 

Operating  and  Storage  Junction 
Temperature  Range 

TJ.Tstg 

~«  65  to  *175  »■ 

°C 

THERMAL  CHARACTERISTICS 


Characteristic 

Symbol 

Max 

Unit 

Thermal  Resistance.  Junction  to  Case 
(Single  Side  Cooled) 

R(7JC 

1.0 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Characteristics  and  Conditions 

Symbol 

Max 

Unit 

Maximum  Instantaneous  Forward  Voltage 
liF  ■  78  5  Amp,  Tc  ■  25°CI 

VF 

1.18 

Volts 

Maximum  Reverse  Current  (rated  dc  voltage) 
TC  -  25°C 
TC  -  100°C 

|R 

100 
500 

MA 

MECHANICAL  CHARACTERISTICS 

CASE: 


FINISH:  All  External  Surfaces  are  Corrosion  Resistant  and  the  Contact  Areas  Readily 
Solderable. 

POLARITY:  Indicated  by  dot  on  Cathode  Side 
MOUNTING  POSITIONS:  Any 

MAXIMUM  TEMPERATURE  FOR  SOLDERING  PURPOSES:  250°C 
WEIGHT:  1.8  Grams  (Approximately! 


M- 


P  o 


I— 


B  F 

i 


1 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

8.43 

8.69 

0.332 

0.342 

B 

4.19 

4.45 

0.165 

0.175 

D 

5.54 

5.64 

0.218 

0.222 

F 

5.94 

6.25 

0.234 

0.246 

M 

5°N0M 

5°  NOM 

CASE  193-04 
PLASTIC 
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FIGURE  4  -  CURRENT  DERATING  FIGURE  5  -  FORWARD  POWER  DISSIPATION 


125     130     135      140     145     150      155     160      165     170     175  °  '»  20  30  40  50 

TC.  CASE  TEMPEHATUHE  (°CI  If(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 
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FIGURE  6  -  THERMAL  RESPONSE 
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To  d' 


anon,  the  following 


The  temperature  ol  the  case  should  he  measured  using  a  thermocouple  placed  on  the  case  at 
the  temperature  reference  point  I  see  the  outline  drawing  on  page  1)  The  thermal  mass  connected 
to  the  case  is  normally  large  enough  so  that  it  will  not  sigiufrcanily  respond  la  heal  surges 
generated  in  the  diode  as  a  result  o>  pulsed  operation  once  steady  state  conditions  are  achieved 
Using  the  measured  value  ol  T  £  the  luncnon  temperature  may  be  determined  by 
Tj  =  Tc-ATjC 

where  A  Tjrj  is  the  increase  in  junction  temperature  above  the  tase  temperature.  It  may  be 
determined  by 

ATjC  =  Ppk  •  Ri/JC  10  HI     0)  •  rltl  •  tp)  •  r|tp)  -  r(l])| 

where 

rltl  -  normalijed  value  ol  transient  thermal  resistance  at  time,  t,  Irom  Figure  6.  i.e., 
rltl  ■  tpl  =  noim.ili/ed  value  ol  transient  thermal  resistance  at  time  t|  *  tp 


FIGURE  7  -  CAPACITANCE 
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FIGURE  8  -  FORWARD  RECOVERY  TIME 


FIGURE  9  -  REVERSE  RECOVERY  TIME 
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FIGURE  10  —  RECTIFICATION  WAVEFORM  EFFICIENCY 
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RECTIFICATION  EFFICIENCY  NOTE 


FIGURE  11  —  SINGLE-PHASE  HALF-WAVE  RECTIFIER  CIRCUIT 


The  rectification  efficiency  factor  o  shown  in  Figure  10  was 
calculated  using  the  formula: 


V20(dcl 
Pdc  =  Rl 
Prms  V2Qtrmsl 

«L 


V^qWcI 


V20(ac)  +  V20ldc) 


•  100%  (II 


For  a  sine  wave  input  Vm  sin  (wt)  to  the  diode,  assume  lossless, 
the  maximum  theoretical  efficiency  factor  becomes: 

V2m 


"(sine!  : 


•  100%  = 


•  100%-  40.6% 


<2I 


For  a  square  wave  input  of  amplitude  Vm,  the  efficiency  factor 
becomes: 

V2m 


°(square) 


2Rl 


•  1 00%  =  50% 


(A  full  wave  circuit  has  twice  these  efficiencies) 

As  the  frequency  of  the  input  signal  is  increased,  the  reverse 
recovery  time  of  the  diode  (Figure  9)  becomes  significant,  result- 
ing in  an  increasing  ac  voltage  component  across  R]_  which  is 
opposite  in  polarity  to  the  forward  current,  thereby  reducing  the 
value  of  the  efficiency  factor  a,  as  shown  on  Figure  10. 

It  should  be  emphasized  that  Figure  10  shows  waveform 
efficiency  only;  it  does  not  provide  a  measure  of  diode  losses. 
Data  was  obtained  by  measuring  the  ac  component  of  Vq  with  a 
true  rms  ac  voltmeter  and  the  dc  component  with  a  dc  voltmeter. 
The  data  was  used  in  Equation  1  to  obtain  points  for  Figure  10. 
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ASSEMBLY  AND  SOLDERING  INFORMATION 

There  are  two  basic  areas  of  consideration  for  successful 
implementation  of  button  rectifiers: 
t.  Mounting  and  Handling 
2.  Soldering 

each  should  be  carefully  examined  before  attempting  a 
finished  assembly  or  mounting  operation. 

MOUNTING  AND  HANDLING 

The  button  rectifier  lends  itself  to  a  multitude  of 
assembly  arrangements  but  one  key  consideration  must 
always  be  included: 

One  Side  of  the  Connections  to 

the  Button  Must  Be  Flexible! 


Strain  Relief  Terminal 
for  Button  Rectifier 


This  stress  relief  to  the  button 
should  also  be  chosen  for  maxi- 
mum contact  area  to  afford  the 
best  heat  transfer  —  but  not  at 
the  expense  of  flexibility.  For  an 
annealed  copper  terminal  a  thick- 
ness of  0.015"  is  suggested. 


The  base  heat  sink  may  be  of  various  materials  whose 
shape  and  size  are  a  function  of  the  individual  application 
and  the  heat  transfer  requirements. 
Common 

Materials  Advantages  and  Disadvantages 

Steel         Low  Cost;  relatively  low  heat  conductivity 
Copper     High  Cost;  high  heat  conductivity 
Aluminum  Medium  Cost;  medium  heat  conductivity 
Relatively  expensive  to  plate  and  not  all 
platers  can  process  aluminum. 
Handling  of  the  button  during  assembly  must  be 
relatively  gentle  to  minimize  sharp  impact  shocks  and 
avoid  nicking  of  the  plastic.  I  mproperly  designed  automatic 
handling  equipment  is  the  worst  source  of  unnecessary 
shocks.  Techniques  for  vacuum  handling  and  spring  load- 
ing should  be  investigated. 

The  mechanical  stress  limits  for  the  button  diode  are 


as  follows: 

Compression 
Tension 
Torsion 
Shear 


32  lbs. 
32  lbs. 
6-inch  lbs. 
55  lbs 


142.3  Newton 
142.3  Newton 
0.68  Newton-meters 
244.7  Newton 


MECHANICAL  STRESS 


77777 


777777 


Exceeding  these  recommended  maximums  can  result  in 
electrical  degradation  of  the  device. 

SOLDERING 

The  button  rectifier  is  basically  a  semiconductor  chip 
bonded  between  two  nickel-plated  copper  heat  sinks  with 
an  encapsulating  material  of  thermal-setting  silicone.  The 
exposed  metal  areas  are  also  tin  piated  to  enhance 
solderability. 

In  the  soldering  process  it  is  important  that  the  tem- 
perature not  exceed  250°C  if  device  damage  is  to  be 
avoided.  Various  solder  alloys  can  be  used  for  this  oper- 
ation but  two  types  are  recommended  for  best  results: 

1.  96.5%  tin,  3.5%  silver;  Melting  point  is  221°C  (this 
particular  eutetic  is  used  by  Motorola  for  its  button 
rectifier  assemblies). 

2.  63%  tin,  37%  lead;  Melting  point  183°C  (eutetic). 
Solder  is  available  as  preforms  or  paste.  The  paste 

contains  both  the  metal  and  flux  and  can  be  dispensed 
rapidly.  The  solder  preform  requires  the  application  of  a 
flux  to  assure  good  wetting  of  the  solder.  The  type  of 
flux  used  depends  upon  the  degree  of  cleaning  to  be 
accomplished  and  is  a  function  of  the  metals  involved. 
These  fluxes  range  from  a  mild  rosin  to  a  strong  acid;  e.g.. 
Nickel  plating  oxides  are  best  removed  by  an  acid  base 
flux  while  an  activated  rosin  flux  may  be  sufficient 
for  tin  plated  parts. 

Since  the  button  is  relatively  light-weight,  there  is  a 
tendency  for  it  to  float  when  the  solder  becomes  liquid. 
To  prevent  bad  joints  and  misalignment  it  is  suggested 
that  a  weighting  or  spring  loaded  fixture  be  employed.  It 
is  also  important  that  severe  thermal  shock  (either  heating 
or  cooling)  be  avoided  as  it  may  lead  to  damage  of  the  die 
or  encapsulant  of  the  part. 

Button  holding  fixtures  for  use  during  soldering  may  be 
of  various  materials.  Stainless  steel  has  a  longer  use  life 
while  black  anodized  aluminum  is  less  expensive  and  will 
limit  heat  reflection  and  enhance  absorption.  The  assembly 
volume  will  influence  the  choice  of  materials.  Fixture 
dimension  tolerances  for  locating  the  button  must  allow 
for  expansion  during  soldering  as  well  as  allowing  for 
button  clearance. 

HEATING  TECHNIQUES 

The  following  four  heating  methods  have  their  ad- 
vantages and  disadvantages  depending  on  volume  of 
buttons  to  be  soldered. 

1.  Belt  Furnaces  readily  handle  large  or  small  volumes 
and  are  adaptable  to  establishment  of  "on-line" 
assembly  since  a  variable  belt  speed  sets  the  run 
rate.  Individual  furnace  zone  controls  make  excellent 
temperature   control  possible. 

2.  Flame  Soldering  involves  the  directing  of  natural 
gas  flame  jets  at  the  base  of  a  heatsink  as  the  heat- 
sink  is  indexed  to  various  loading-heating-cooling- 
unloading  positions.  This  is  the  most  economical 
labor  method  of  soldering  large  volumes.  Flame 
soldering  offers  good  temperature  control  but  re- 
quires sophisticated  temperature  monitoring  systems 
such  as  infrared. 
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ASSEMBLY  AND  SOLDERING  INFORMATION  (continued) 


3.  Ovens  are  good  for  batch  soldering  and  are  produc- 
tion limited.  There  are  handling  problems  because 
of  slow  cooling.  Response  time  is  load  dependent, 
being  a  function  of  the  watt  rating  of  the  oven  and 
the  mass  of  parts.  Large  ovens  may  not  give  an 
acceptable  temperature  gradient.  Capital  cost  is  low 
compared  to  belt  furnaces  and  flame  soldering. 

4.  Hot  Plates  are  good  for  soldering  small  quantities  of 
prototype  devices.  Temperature  control  is  fair  with 
overshoot  common  because  of  the  exposed  heating 
surface.  Solder  flow  and  positioning  can  be  cor- 
rected during  soldering  since  the  assembly  is  exposed. 
Investment  cost  is  very  low. 

Regardless  of  the  heating  method  used,  a  soldering 
profile  giving  the  time-temperature  relationship  of  the 
particular  method  must  be  determined  to  assure  proper 
soldering.  Profiling  must  be  performed  on  a  scheduled 
basis  to  minimize  poor  soldering.  The  time-temperature 
relationship  will  change  depending  on  the  heating  meth- 
od used. 


SOLDER  PROCESS  EVALUATION 

Characteristics  to  look  for  when  setting  up  the  solder- 
ing process: 

I  Overtemperature  is  indicated  by  any  one  or  all  three 
of  the  following  observations. 

1.  Remelting  of  the  solder  inside  the  button  rectifier 
shows  the  temperature  has  exceeded  285°C  and  is 
noted  by  "islands"  of  shiny  solder  and  solder 
dewetting  when  a  unit  is  broken  apart. 

2.  Cracked  die  inside  the  button  may  be  observed  by  a 
moving  reverse  oscilloscope  trace  when  pressure  is 
applied  to  the  unit. 

3.  Cracked  plastic  may  be  caused  by  thermal  shock  as 
well  as  overtemperature  so  cooling  rate  should 
also  be  checked. 

II  Cold  soldering  gives  a  grainy  appearance  and  solder 
build-up  without  a  smooth  continuous  solder  fillet.  The 
temperature  must  be  adjusted  until  the  proper  solder 
fillet  is  obtained  within  the  maximum  temperature 
limits. 

III  Incomplete  solder  fillets  result  from  insufficient  solder 
or  parts  not  making  proper  contact. 

IV  Tilted  buttons  can  cause  a  void  in  the  solder  between 
the  heatsink  and  button  rectifier  which  will  result  in 
poor  heat  transfer  during  operation.  An  eight  degree 
tilt  is  a  suggested  maximum  value. 

V  Plating  problems  require  a  knowledge  of  plating 
operations  for  complete  understanding  of  observed 
deficiencies. 


1.  Peeling  or  plating  separation  is  generally  seen  when 
a  button  is  broken  away  for  solder  inspection.  If 
heatsink  or  terminal  base  metal  is  present  the 
plating  is  poor  and  must  be  corrected. 

2.  Thin  plating  allows  the  solder  to  penetrate  through 
to  the  base  metal  and  can  give  a  poor  connection. 
A  suggested  minimum  plating  thickness  is  300 
microinches. 

3.  Contaminated  soldering  surfaces  may  out-gas  and 
cause  non-wetting  resulting  in  voids  in  the  solder 
connection.  The  exact  cause  is  not  always  readily 
apparent  and  can  be  because  of: 

(a)  improper  plating 

(b)  mishandling  of  parts 

(c)  improper  and/or  excessive  storage  time 


SOLDER  PROCESS  MONITORING 

Continuous  monitoring  of  the  soldering  process  must 
be  established  to  minimize  potential  problems.  All  parts 
used  in  the  soldering  operation  should  be  sampled  on  a  lot 
by  lot  basis  by  assembly  of  a  controlled  sample.  Evaluate 
the  control  sample  by  break-apart  tests  to  view  the  solder 
connections,  by  physical  strength  tests  and  by  dimensional 
characteristics  for  part  mating. 

A  shear  test  is  a  suggested  way  of  testing  the  solder 
bond  strength. 

POST  SOLDERING  OPERATION  CONSIDERATIONS 

After  soldering,  the  completed  assembly  must  be  un- 
loaded, washed  and  inspected. 

Unloading  must  be  done  carefully  to  avoid  unnecessary 
stress.  Assembly  fixtures  should  be  cooled  to  room 
temperature  so  solder  profiles  are  not  affected. 
Washing  is  mandatory  if  an  acid  flux  is  used  because 
of  its  ionic  and  corrosive  nature.  Wash  the  assemblies 
in  agitated  hot  water  and  detergent  for  three  to  five 
minutes.  After  washing;  rinse,  blow  off  excessive  water 
and  bake  30  minutes  at  150°C  to  remove  trapped 
moisture. 

Inspection  should  be  both  electrical  and  physical.  Any 
rejects  can  be  reworked  as  required. 

SUMMARY 

The  Button  Rectifier  is  an  excellent  building  block  for 
specialized  applications.  The  prime  example  of  its  use  is 
the  output  bridge  of  the  automative  alternator  where 
millions  are  used  each  year.  Although  the  material  pre- 
sented here  is  not  all  inclusive,  primary  considerations  for 
use  are  presented.  For  further  information,  contact  the 
nearest  Motorola  Sales  Office  or  franchised  distributor. 
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Advance  Information 
Overvoltage 
Transient  Suppressors 

. . .  designed  for  applications  requiring  a  low  voltage  rectifier  with  reverse  avalanche 
characteristics  for  use  as  reverse  power  transient  suppressors.  Developed  to  suppress 
transients  in  the  automotive  system,  these  devices  operate  in  the  forward  mode  as  stan- 
dard rectifiers  or  reverse  mode  as  power  avalanche  rectifier  and  will  protect  electronic 
equipment  from  overvoltage  conditions. 

•  Avalanche  Voltage  24  to  32  Volts 

•  High  Power  Capability 

•  Economical 

•  Increased  Capacity  by  Parallel  Operation 

•  Replaces  MR2520L/2525L 

MECHANICAL  CHARACTERISTICS: 
CASE:  Transfer  Molded  Plastic 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  350°C  3/8"  from  case 

for  10  seconds  at  5  lbs.  tension 
FINISH:  All  external  surfaces  are  corrosion-resistant,  leads  are  readily  solderable 
POLARITY:  Indicated  by  diode  symbol  or  cathode  band 
WEIGHT:  2.5  Grams  (approx.) 


MAXIMUM  RATINGS 


MR2535L 
MR2540L 


MEDIUM  CURRENT 
OVERVOLTAGE 

TRANSIENT 
SUPPRESSORS 


CASE  194-01 
MR2540L 


CASE  194-04 
MR2535L 


Rating 

Symbol 

Value 

Unit 

DC  Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

Vrwm 
Vr 

20 

Volts 

Repetitive  Peak  Reverse  Surge  Current 
MR2535L 
MR2540L 

(Time  Constant  =  10  ms.  Duty  Cycle  s  1%,  Tc  =  25"C)  (See  Figure  1) 

Irsm 

110 
150 

Amps 

Average  Rectified  Forward  Current 
(Single  Phase,  Resistive  Load,  60  Hz,  Tc  =  150°C) 
MR2535L 
MR2540L 

IQ 

35 
50 

Amps 

Non-Repetitive  Peak  Surge  Current 
Surge  Supplied  at  Rated  Load  Conditions 
Halfwave,  Single  Phase  MR2535L 
MR2540L 

Ifsm 

600 
800 

Amps 

Operating  and  Storage  Junction  Temperature  Range 

Tj,  Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS 

Characteristic 

Lead 
Length 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Lead  (a  Both  Leads  to  Heat  Sink, 
Equal  Length 

1/4" 
3/8" 
1/2" 

RflJL 

7.5 
10 
13 

°C/W 

Thermal  Resistance  Junction  to  Case 

Rwc 

0.8« 

■c/w 

•Typical 

This  document  contains  information  on  a  new  product.  Specifications  and  il 


i  herein  are  subject  to  change  without  notice. 
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ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Max 

Unit 

Instantaneous  Forward  Voltage  (1) 
(ip  -  100  Amps,  Tc  =  25°C) 

vf 

1.05 

Volts 

Reverse  Current 

(Vr  =  20  Vdc,  TC  =  25°C) 

IR 

200 

nAdc 

Breakdown  Voltage  (1) 
(Ir  =  100  mAdc,  TC  =  25°C> 

V(BR) 

24 

32 

Volts 

Breakdown  Voltage  (11  MR2535L  only 
(Ir  =  90  Amp,  Tc  =  150°C,  PW  =  80  »is) 

V(BR) 

40 

Volts 

Breakdown  Voltage  Temperature  Coefficient 

V(BR)TC 

0.096* 

%/T 

Forward  Voltage  Temperature  Coefficient  @  Ip  =  10  mA 

VFTC 

2* 

mV/°C 

(1)  Pulse  Test:  Pulse  Width  s  300  as,  Duty  Cycle  «s  2%. 
*  Typical. 


IRRM(EXP)  - , 
'RRMIEXPI 


20       30  40 
(TIME  IN  ms) 

Figure  1.  Surge  Current  Characteristics 


OUTLINE  DIMENSIONS 


DIM 

MILLIMETERS 

INC 

fES 

MIN 

MAX 

MIN 

MAX 

A 

10.03 

10.29 

0.395 

0.405 

6 

5.94 

6.25 

0.234 

0.246 

D 

1.27 

1.35 

0.050 

0.053 

K 

2515 

25  65 

0.990 

1.010 

CASE  194-01 


DIM 

MILLIN 

ETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

8.43 

8.69 

0.332 

0.342 

I 

5.94 

6.25 

0.234 

0.246 

D 

1.27 

1.35 

0.050 

0.053 

K 

25.15 

25.65 

0.990 

1.010 

CASE  194-04 


NOTI: 

1.  CATHODE  SYMBOL  ON  PKG 
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MR5005  MR5010 
MR5020  MR5030 
MR5040 


INDUSTRIAL  PRESSFIT 
SILICON  POWER  RECTIFIERS 

.  .  .  designed  for  use  in  all  medium-current  applications  or  for  higher 
current  industrial  alternators  and  chassis  mounted  power  supply 
rectifiers. 

•  50Amp@Tc=  150°C 

•  600  Amp  Surge  Capability 

•  Reverse  Polarity  Available 

•  Rugged  Construction 


SILICON 
POWER  RECTIFIERS 

50-400  VOLTS 
50  AMPERE 


MAXIMUM  RATINGS 


Rating 


Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Vollage  


Non-Repetitive  Peak  Reverse  Voltage 


RMS  Reverse  Voltage 


Average  Rectified  Forward  Current 
(Single  phase,  resistive  load, 
TC  =  150°C 


Non-Repetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load 
conditions) 


ing  and  Storage 

etion  Temperature  Range 


Symbol 


VRRM 
VRWM 


VRIRMS   25. 


THERMAL  CHARACTERISTICS 


Character  isl  Ic 


Thermal  Resistance,  Junction  to  Case 


Symbol 


R"-IC 


°C/W 


ELECTRICAL  CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Tvp 

Max 

Unit 

Instantaneous  Forward  Voltage 
(iF  -  157  Amp,  Tj  =  25°CI 
lip  =  50  Amp,  T|  -  25°C) 

VF 

1.10 
0.95 

1.18 
1.00 

Volts 

Reverse  Current  (rated  dc  voltage) 
ITC  -  2S°C) 
ITC  =  150°CI 

>R 

0.05 
1.0 

0.2 
2.0 

mA 

MECHANICAL  CHARACTERISTICS 

CASE:  Welded  hermetically  sealed  construction 

FINISH:  All  external  surfaces  corrosion  resistant,  terminals  readily  solerable 
WEIGHT:  9  grams  lapprox.) 

POLARITY:  Cathode  connected  to  case  (reverse  polarity  available  denoted 

by  Suffix  R,  i.e.:  MR5030R) 
MOUNTING  POSITION:  Any 


STYLE  1: 

TEAM  1.  CATHODE 
2.  ANODE 


tTTBMf  - 


TTF 


NOTES: 

1.  50  TPI  STRAIGHT  KNURL 

2.  POLARITY,  INK  MARKED  ON  PACKAGE. 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MAX 

A 

15.49 

16.26 

0.610 

0.640 

B 

12.83 

0.501 

0.505 

C 

5.08 

6.35 

0.200 

0.250 

D 

2.46 

2.62 

0.097 

0.103 

E 

2.03 

4.83 

0.080 

0.190 

H 

5.08 

6.35 

0.200 

0.250 

J 

3.56 

0.140 

K 

16  2^ 

0.600 

METAL 


MR5005,  MR5010,  MR5020,  MR5030,  MR5040 


FIGURE  1  -  CURRENT  DERATING 


FIGURE  2  -  FORWARD  POWER  DISSIPATION 


140  160  180 

Tc.  CASE  TEMPERATURE  PCI 


FIGURE  3  -  MAXIMUM  FORWARD  VOLTAGE 


0.4      0.6      0.8      1.0      1.2      1.4      1.6      1.8  2.0 
VF.  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 
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s 
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50 
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< 
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< 
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< 
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1 
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! 

1 

AVI  3.6 
5, 

lOADI  1 
E  LOADS) 
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5.0 

10/ 

i 

135°C 

10         20         30         40         50         60  70 
IF(AV).  AVERAGE  FORWARD  CURRENT  (AMP) 


5.0    7.0     10  20  30 

NUMBER  OF  CYCLES  AT  60  Hz 


5>    70  100 


FIGURE  5  -  THERMAL  RESPONSE 


0.2      0.5    1.0    2.0      5.0    10     20       50   100  200 
t,  TIME  |ms) 


Recommended  procedures  for  mourning  are  as  follow* 

1  Drill  a  hole  in  (he  neal  link  0.499  1  O  OOI  inch  in  diameter 
2.  Break  the  hole  edge  as  shown  to  provide  a  guide  mio  the 

hole  and  prevent  shearing  off  the  knurled  side  of  the  rectifier. 
3    The  depth  and  width  of  the  break  should  be  0  010  inch 

maximum  to  retain  maximum  heat  sink  surface  contact 
A.   To  prevent  damage  to   the  rectifier  during  press-in.  the 

pressing  force  should  be  applied  only  on  the  shoulder  ring 

of  the  rectifier  case  as  shown 
5.   The  pressing  force  should  be  applied  evenly  about  the 

shoulder  ring  to  avoid  tilling  or  canting  of  the  rectifier  case 

in  the  hole  during  the  press-in  operation    Also,  the  use  of  a 

thermal  lubricant  such  as  D  C.  340  will  be  of  considerable  aid. 


THlIt  CHASSIS  MOUNTING 
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MR5060 
MR5061 


AVALANCHE  RECTIFIERS 

.  .  .  subminiature  size,  axial  lead-mounted  rectifiers  for  general- 
purpose,  low-power  applications  requiring  avalanche  protection. 

•  Avalanche  power  capability 

—  1000  Watts  at  20  tis 

—  450  Watts  at  100  (is 

•  Low  Forward  Voltage 

•  Low  Cost 


LEAD-MOUNTED 
AVALANCHE  RECTIFIERS 


200-400-600  VOLTS 
1.5  AMPS 


MAXIMUM  RATINGS 


Rating 

Symbol 

MR5060 

MR5061 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

400 

600 

Volts 

Nonrepetitive  Peak  Reverse  Voltage 
(Halfwave.  Single  Phase,  60  Hz) 

Vrsm 

525 

800 

Volts 

RMS  Reverse  Voltage 

VR(RMS) 

280 

420 

Volts 

Average  Rectified  Forward  Current 
(Single  Phase,  Resistive  Load. 
60  Hz.  TL=70°C, 
1  /2"  From  Body! 

1  5  Amp 

Nonrepetitive  Peak  Surge  Current 
(Surge  Applied  at  Rated  Load 
Conditions) 

Ifsm 

50  (for  1  cycle) 

Amp 

Junction  &  Storage 
Temperature  Range 

Tj.  TSIg 

-65  to  *175 

°C 

Nonrepetitive  Peak 
Reverse  Surge  Power 
lt=  20  ps) 

PRM 

1000 

Watts 

ELECTRICAL  CHARACTERISTICS 


MECHANICAL  CHARACTERISTICS 

CASE:  Void  free,  transfer  molded  plastic 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES: 

240°C,  1  /8"  from  case  for  1 0  seconds  at  5  lbs.  tension 
FINISH:  All  external  surfaces  are  corrosion-resistant,  leads  are  readily 
solderabie 

POLARITY:  Cathode  indicated  by  color  band 
WEIGHT:  0  40  grams  (approximately) 


Characteristic  and  Conditions 

Symbol 

Typ 

Max 

Unit 

Instantaneous  Forward  Voltage 
(if  =  1.5  Amp.  Tj  =  25°C) 

*F 

093 

1  04 

Volts 

Reverse  Current               Tj  =  1 50°C 
(Rated  dc  Voltage)           Tj  =  25°C 

|R 

250 

3.0 

300 
5.0 

MA 

THERMAL  CHARACTERISTICS 

Characteristic 

Symbol 

Typ 

Max 

Unit 

Thermal  Resistance,  Junction  to  Lead 

1/4" 
1/2" 

Rojl 

21 
31 

38 
50 

°C/W 

L 


© 

-JV. 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH  JEDEC 
DO-41  OUTLINE  SHALL  APPLY. 

2.  POLARITY  DENOTED  BY  CATHODE  BAND. 

3.  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  "F" 
DIMENSION. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.97 

6.60 

0.235 

0.260 

B 

2.79 

3,06 

0.110 

0.120 

D 

0.76 

0.86 

0.030 

0.034 

K 

27.94 

1.100 

CASE  59-04 
PLASTIC 

Dimensions  Within  JEDEC  DO-1  5  Outline 
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FIGURE  1  -  FORWARD  VOLTAGE 


FIGURE  2  —  MAXIMUM  NON-REPETITIVE 
AVALANCHE  SURGE  POWER 


0.7  0.8  0.9  l.O  1.1  1.2  1.3 
if,  INSTANTANEOUS  FORWARD  VOLTAGE  (VOLTS) 


0.1  1.0  10 

t.  HALF-SINEWAVE  PULSE  DURATION  (ms) 


1000i 


FIGURE  3  -  POWER  DISSIPATION 


FIGURE  4  —  EFFECT  OF  LEAD  LENGTHS.  RESISTIVE  LOAD 


/ 

Ca 

acitive 
>AV 

Loads 

=  5 

.10,- 

lok 

20/ 

]AV  " 

jad — - 

70°C 

0.5  1.0  1.5  20 

lF(AV).  AVERAGE  FORWARD  CURRENT  (AMPS) 


70  90  110  130 

TL,  LEAD  TEMPERATURE  1  =  0 


NOTE  1 


FIGURE  5  —  PRINTED  CIRCUIT  BOARD 
MOUNTING.  VARIOUS  LOADS 


30  50  70  90  110         130         150  170 

\,  LEAD  TEMPERATURE  (»C) 


Data  shown  lor  thermal  lesisrance  junaiuiilu-ambient  IWja)  tor  the 
mountings  shown  is  to  be  used  as  typical  guideline  values  for  preliminary 
engineering  or  tn  case  the  tie  point  temperature  cannot  be  measured 

TYPICAL  VALUES  FOR  Sja  IN  STILL  AIR 


MOUNTING  METHOD  1 


MOUNTING  METHOD  3 

P  C  Board  with 
1  1/2"  x  11/2"  copper  sirtace 
■  3/8" 


Vector  pin  mounting 


Plane 
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SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and 
as  free  wheeling  diodes,  these  state-of-the-art  devices  have  the 
following  features: 

•  Ultrafast  25,  50  and  75  Nanosecond  Recovery  Times 

•  175°C  Operating  Junction  Temperature 

•  Low  Forward  Voltage 

•  Low  Leakage  Current 

•  High  Temperature  Glass  Passivated  Junction 

•  Reverse  Voltage  to  1000  Volts 


MUR120 

MUR180 

MUR130 

MUR190 

1 VI  will  w  w 

MUR140 

MUR1100 

ULTRAFAST 
RECTIFIERS 

1.0  AMPERE 
50-1000  VOLTS 


CASE  59-04 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MUR 

Unit 

105 

110 

115 

120 

130 

140 

150 

160 

170 

180 

190 

1100 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

100 

150 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

Volts 

Average  Rectified  Forward  Current  (Square  Wave 
Mounting  Method  #3  Per  Note  1) 

Ifiav) 

1.0  @TA  = 
130°C 

1.0  @TA  =  120°C 

1.0  @  Ta  =  95°C 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions,  halfwave, 
single  phase,  60  Hz| 

Ifsm 

35 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

Tj, Tstg 

-65  to  +175 

°c 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction  to  Ambient 


RftJA 


See  Note  1 


"C/W 


ELECTRICAL  CHARACTERISTICS 


Maximum  Instantaneous  Forward  Voltage  (1) 
(iF=1.0Amp,  Tj  =  150°C) 
(iF  =  1.0  Amp.Tj  =  25°C) 

vf 

0.710 
0.875 

1.05 
1.25 

1.50 
1.75 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tj  =  150°C) 
(Rated  dc  Voltage.  Tj  =  25°C) 

iR 

50 
2.0 

150 

5.0 

600 
10 

p* 

Maximum  Reverse  Recovery  Time 
dp  =  1.0  Amp,  di/dt  =  50  Amp/us) 
(lp  =  0.5  Amp,  iR  =  1.0  Amp,  Irec  =  0.25  a> 

trr 

35 
25 

75 
50 

100 
75 

ns 

Maximum  Forward  Recovery  Time 
dp  =  1.0  A,  di/dt  -  100  AZ/is,  Irec  to  1.0  V) 

tfr 

25 

50 

75 

ns 

(l)Pulse  Test:  Pulse  Width  =  300  us.  Duty  Cycle  «2.0% 
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MUR105  Series 


MUR105,  110  AND  115 


FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  -  TYPICAL  REVERSE  CURRENT* 


40 

20 
8.0 

3  4.0 
3  2.0 

s  08 

£  0.4 
3  0.2 

%  0.08 

§  0.04 

£  0.02 


0.004 
0.002 
0.001 


;  'The  curves  shown  are  typical  for  the  highest  voltage  ; 
■  device  in  the  voltage  grouping  Typical  reverse  cun 

'  lor  lower  voltage  selections  can  be  estimated  Irom  ■ 

these  same  curves  it  Vr  is  sufficiently  below  rated  Vp.  ■ 


40      60      80     100     120  140 
Vp,  REVERSE  VOLTAGE  (VOLTS! 


FIGURE  3  —  CURRENT  DERATING 
(MOUNTING  METHOD  #3  PER  NOTE  II 


180  200 


0.5      0.6      0.7      0.8      0.9      1.0      1.1  1.2 
vF,  INSTANTANEOUS  VOLTAGE  (VOLTSI 


1.3 


100  150  200 

TA.  AMBIENT  TEMPERATURE 


FIGURE  4  —  POWER  DISSIPATION 


FIGURE  5  —  TYPICAL  CAPACITANCE 


0  0.5  1  0  1.5  2.0 

lF(AV|,  AVERAGE  FORWARD  CURRENT  (AMPSI 


25°C 

20  30  40 

V„.  REVERSE  VOLTAGE  (VOLTS) 
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MUR105  Series 


MUR120,  130,  140,  150,  160 


FIGURE  6  -  TYPICAL  FORWARD  VOLTAGE  FIGURE  7  -  TYPICAL  REVERSE  CURRENT* 


vp  INSTANTANEOUS  VOLTAGE  (VOLTS)  TA,  AMBIENT  TEMPERATURE 


FIGURE  9  —  POWER  DISSIPATION  FIGURE  10  —  TYPICAL  CAPACITANCE 


MUR105  Series 
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MUR105  Series 


Data  shown  for  thermal  resistance  junction-to- 
ambient  (R^JAl  Tor  tne  mountings  shown  is  to  be  used 
as  typical  guideline  values  for  preliminary  engineering 
or  in  case  the  tie  point  temperature  cannot  be  measured. 


TYPICAL  VALUES  FOR  R„jA  IN  STILL  AIR 


MOUNTING 

LEAD  LENGTH,  L 

METHOD 

1/8 

1/4 

1/2 

UNITS 

1 

52 

66 

72 

T/W 

2 

RftJA 

67 

80 

87 

°C/W 

3 

50 

•c/w 

MOUNTING  METHOD  1 


MOUNTING  METHOD  2 


Vector  Pin  Mounting 


MOUNTING  METHOD  3 


y  ■ 

Board  Ground 

Plane 
P.C.  Board  with 
1-1/2"  x  1-1/2"  Copper  Surface 


MECHANICAL  CHARACTERISTICS 

Case:  Transfer  Molded  Plastic 

Finish:  External  Leads  are  Plated,  Leads  are 

readily  Solderable 
Polarity:  Indicated  by  Cathode  Band 
Weight:  1.1  Grams  (Approximately) 
Maximum  Lead  Temperature  for  Soldering 
Purposes:  240°C,  1/8"  from  case  for  10 

seconds  at  5.0  lbs.  tension. 


OUTLINE  DIMENSIONS 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH  JEDEC 
D0-41  OUTLINE  SHALL  APPLY. 

2.  POLARITY  DENOTED  BY  CATHODE  BAND. 

3.  LEAD  DIAMETER  NOT  CONTROLLED  WITHIN  "F" 
DIMENSION. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.97 

6.60 

0.235 

0.260 

B 

2.79 

3.05 

0.110 

0.120 

D 

0.76 

0.86 

0.030 

0.034 

K 

27.94 

1.100 

CASE  59-04 
PLASTIC 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MUR405 

MUR450 

MUR410 

MUR460 

MUR415 

MUR470 

MUR420 

MUR480 

MUR430 

MUR490 

MUR440 

MUR4100 

SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and 
as  free  wheeling  diodes,  these  state-of-the-art  devices  have  the 
following  features: 

•  Ultrafast  25,  50  and  75  Nanosecond  Recovery  Times 

•  175°C  Operating  Junction  Temperature 

•  Low  Forward  Voltage 

•  Low  Leakage  Current 

•  High  Temperature  Glass  Passivated  Junction 

•  Reverse  Voltage  to  1000  Volts 


ULTRAFAST 
RECTIFIERS 

4.0  AMPERES 
50-1000  VOLTS 

3 

CASE  267-02 
PLASTIC 

MAXIMUM  RATINGS 


Rating 

Symbol 

MUR 

Unit 

405 

410 

415 

420 

430 

440 

450 

460 

470 

480 

490 

4100 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

150 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

Volts 

Average  Rectified  Forward  Current  (Square  Wave) 
(Mounting  Method  #3  Per  Note  1) 

Ifiav) 

4.0  @  TA  =  80°C 

4.0  @  Ta  =  40°C 

4.0  @  Ta  =  35°C 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz) 

'fsm 

125 

70 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

Tj. Tstg 

-65  to  +175 

X 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction  to  Ambient  I  RftjA 


See  Note  1 


ELECTRICAL  CHARACTERISTICS 


Maximum  Instantaneous  Forward  Voltage  (1) 
(ip  =  3.0  Amp,  Tj  =  150°C) 
(iF  =  3.0Amp,  Tj  =  25°C) 
(iF  =  4.0Amp,  Tj  =  25°C) 

VF 

0.710 
0.875 
0.890 

1.05 
1.25 
1.28 

1.53 
1.75 
1.85 

Volts 

Maximum  Instantaneous  Reverse  Current  (11 
(Rated  dc  Voltage.  Tj  =  150°C) 
(Rated  dc  Voltage,  Tj  =  25°C) 

iR 

150 
5.0 

250 
10 

900 

25 

*A 

Maximum  Reverse  Recovery  Time 
(If  =  1.0  Amp,  di/dt=50  Amp/^s) 
(lF  =  0.5  Amp,  iR=1.0  Amp,  Irec  =  0-25  AmP> 

trr 

35 
25 

75 
50 

100 
75 

ns 

Maximum  Forward  Recovery  Time 
(lF  =  1.0  A,  di/dt  =  100  A/,is,  Recovery  to  1.0  V) 

tfr 

25 

50 

75 

ns 

(1  IPulse  Test:  Pulse  Width  =  300  im.  Duty  Cycle  «2.0% 
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MUR405  Series 


MUR405,  410  AND  415 


FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT* 


40 

20 
8.0 

4.0 

2.0 
0.8 
0.4 
0.2 
0.08 
0.04 
0.02 


for  lower  voltage  selections  can  be  estimated  trom  - 
these  same  curves  if     is  sufficiently  below  rated  Vr.  - 


80      100     120     140     160     180  200 
VOLTAGE  (VOLTS) 


FIGURE  3  —  CURRENT  DERATING 
(MOUNTING  METHOD  #3  PER  NOTE  1) 
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dVR 

*  =  28 

X/W 
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jareN 

Ic  

W 

ive 

0.2     0.3     0.4      0.5     0.6      0.7      0.8     0.9      1.0      1.1  1.2 
vp,  INSTANTANEOUS  VOLTAGE  (VOLTS) 


50  100  150  200 

TA.  AMBIENT  TEMPERATURE 


FIGURE  4  —  POWER  DISSIPATION 


FIGURE  5  —  TYPICAL  CAPACITANCE 
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MUR405  Series 


FIGURE  9  —  POWER  DISSIPATION 


FIGURE  10  -  TYPICAL  CAPACITANCE 
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FIGURE  11  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  12  —  TYPICAL  REVERSE  CURRENT* 


1000 
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<  40 
3  20 
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£  4.0 
§  2.0 
u  1.0 
i  0.4 
|  0.2 
g  0.1 
,£0.04 
-  0.02 
0.008 
0.004 
0.002 
0.001 


0      0.2      0.4      0.6     0.8      1.0      1.2      1.4      1.6      1.8  2.0 
vF,  INSTANTANEOUS  VOLTAGE  (VOLTS) 


Tj  =  175°C- 


typical  for  the  highest  voltage  — 

-  device  in  the  voltage  grouping.  Typical  reverse  current  — 
I  for  lower  voltage  selections  can  be  estimated  from  these  — 

-  same  curves  if  Vr  is  sufficiently  below  rated  Vr 


0      100     200     300     400     500     600     700     800     900  1000 
Vr,  REVERSE  VOLTAGE  (VOLTSI 


FIGURE  13  —  CURRENT  DERATING 
(MOUNTING  METHOD  #3  PER  NOTE  1) 
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Vr 

R&IA  =  28°C 
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FIGURE  14  -  POWER  DISSIPATION 


FIGURE  15  —  TYPICAL  CAPACITANCE 
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MUR405  Series 


NOTE  1  —  AMBIENT  MOUNTING  DATA 


Data  shown  for  thermal  resistance  junction-to- 
ambient  (RflJA)  for  the  mountings  shown  is  to  be  used 
as  typical  guideline  values  for  preliminary  engineering 
or  in  case  the  tie  point  temperature  cannot  be  measured. 


TYPICAL  VALUES  FOR  R«jA  IN  STILL  AIR 


MOUNTING 

LEAD  LENGTH,  L  (IN) 

METHOD 

1/8 

1/4 

1/2 

3/4 

UNITS 

1 

50 

51 

53 

55 

°C/W 

2 

R&JA 

58 

59 

61 

63 

-c/w 

3 

28 

°C/W 

MOUNTING  METHOD  1 

P.C.  Board  Where  Available  Copper 
Surface  area  is  small. 


MOUNTING  METHOD  2 

Vector  Push-In  Terminals  T-28 


=3 

MOUNTING  METHOD  3 

P.C.  Board  with 

1-1/2"  x  1-1/2"  Copper  Surface 


Board  Ground  Plane 


MECHANICAL  CHARACTERISTICS 

Case:  Transfer  Molded  Plastic 

Finish:  External  Leads  are  Plated,  Leads  are 

readily  Solderable 
Polarity:  Indicated  by  Cathode  Band 
Weight:  1.1  Grams  (Approximately) 
Maximum  Lead  Temperature  for  Soldering 
Purposes: 

300X,  1/8"  from  case  for  10  s 


OUTLINE  DIMENSIONS 


K 
A 

Li 


1_0* 

STYLE  1: 
PIN  1.  CATHODE 
2.  ANODE 


NOTES: 

1.  DIMENSIONING  &  TOLERANCING  PER 
ANSI  Y14.6,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

9.39 

0.370 

B 

6.35 

'j  250 

D 

a 

'  32 

0.048 

0.052 

K 

25.40 

1.000 

CASE  267-02 
PLASTIC 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MIJRfiARCT 
inuiivvvv  i 

MUR610CT 

MUR615CT 

MUR620CT 

SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and 
as  free  wheeling  diodes,  these  state-of-the-art  devices  have  the 
following  features: 

•  Ultrafast  35  Nanosecond  Recovery  Time 

•  175°C  Operating  Junction  Temperature 

•  Popular  TO-220  Package 


ULTRAFAST 
RECTIFIERS 

6  AMPERES 
50-200  VOLTS 


CASE  221A-04 
TO-220AB 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MUR605CT 

MUR610CT 

MUR615CT 

MUR620CT 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

150 

200 

Volts 

Average  Rectified  Forward  Current       Per  Diode 
(Rated  Vr)  Tc  =  130°C                  Total  Device 

Ifiav) 

Amps 

 3.0  - 

 6.0  

Peak  Repetitive  Forward  Current  Per  Diode  Leg 
(Rated  Vr,  Square  Wave,  20  kHz)  Tc  =  130X 

IFRM 

  6.0  

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz) 

Ifsm 

Amps 

 75  

Operating  Junction  Temperature  and 
Storage  Temperature 

Tj.  Tstg 

 65  to  +175  

°C 

THERMAL  CHARACTERISTICS  PER  DIODE  LEG 

Rating 

Symbol 

Typical 

Maximum 

Unit 

Thermal  Resistance,  Junction  to  Case 

RSJC 

5.0-6.0 

7.0 

°C/W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE  LEG 

Instantaneous  Forward  Voltage  (1) 
(iF  =  3.0  Amp,  TC  -  150°C) 
|iF  =  3.0  Amp,  TC  =  25°C) 

VF 

0.80 
0.94 

0.895 
0.975 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  150°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

iR 

2.0-10 
0.01-3.0 

250 
5.0 

pA 

Reverse  Recovery  Time 
(If  -  1.0  Amp,  di/dt  =  50  Amp/^s) 

trr 

20-30 

35 

ns 

(II  Pulse  Test:  Pulse  Width  «  300  Ms.  Duty  Cycle  s  2.0%. 


MUR605CT,  MUR610CT,  MUR615CT,  MUR620 


FIGURE  3  —  TOTAL  DEVICE  CURRENT  DERATING,  CASE 


FIGURE  4  —  TOTAL  DEVICE  CURRENT  DERATING,  AMBIENT 
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FIGURE  5  —  POWER  DISSIPATION 


1.0        2.0        3.0        4.0        5.0        6.0  7.0 
IF(AV).  AVG  FORWARD  CURRENT  (AMPS) 


STYLE  6: 
PIN  1.  ANODE 

2.  CATHODE 

3.  ANODE 

4.  CATHODE 


NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 

Y14.E-M,  1362. 
2  CONTROLLING  DIMENSION:  INCH 
3.  DIM  Z  DEFINES  A  ZONE  WHERE  ALL  BODY  AND 

LEAD  IRREGULARITIES  ARE  ALLOWED. 

CASE  221A-04 
TO-2Z0AB 
PLASTIC 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

14.4a 

15.75 

0.570 

0.620 

B 

9.66 

10.28 

0.380 

0.4O5 

C 

4.07 

4.82 

0.160 

0.190 

D 

0,64 

0.88 

0,025 

0.035 

F 

3.61 

3.73 

0,142 

0.147 

G 

2.42 

2.86 

0.095 

0.105 

H 

2.80 

3.93 

0.1 10 

0.155 

J 

0.36 

0.55 

0.014 

0.022 

K 

12.70 

14.27 

0.500 

0.562 

L 

1.15 

1.39 

0.046 

0.055 

N 

4.83 

5.33 

■■90 

0.2-10 

Q 

2.54 

3.04 

0.100 

0.120 

H 

2.04 

2.79 

0.080 

0.110 

S 

1.15 

1.39 

0.045 

0.055 

T 

5.97 

6.47 

0.235 

0.255 

U 

1.27 

0.000 

0.050 

V 

-* 

0.045 

z 

2.04 

0.080 

3-255 


iiiwiiwt«; 

MUR820 
MUR830 
MUR840 


munoi  u 

MUR880 
MUR890 
MUR8100 


SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and 
as  free  wheeling  diodes,  these  state-of-the-art  devices  have  the 
following  features: 

•  Ultrafast  25,  50  and  75  Nanosecond  Recovery  Time 

•  175°C  Operating  Junction  Temperature 

•  Popular  TO-220  Package 

•  Epoxy  meets  UL94,  Vq  @  Vi" 

•  Low  Forward  Voltage 

•  Low  Leakage  Current 

•  High  Temperature  Glass  Passivated  Junction 

•  Reverse  Voltage  to  1000  Volts 


MAXIMUM  RATINGS 


Rating 

Symbol 

MUR 

Unit 

805 

810 

815 

820 

830 

840 

850 

860 

870 

880 

830 

8100 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

100 

150 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

Volts 

Average  Rectified  Forward  Current 
Total  Device,  (Rated  Vr),  Jq  =  1S0°C 

'fiavi 

8.0 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  VR,  Square  Wave,  20  kHz), 
TC  =  150°C 

Ifm 

16 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase,  60  Hzl 

IFSM 

100 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

Tj,  TS,g 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction 
to  Case 

"WC 

3.0 

2.0 

■c/w 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward 
Voltage  (1) 

(iF  =  8.0  Amp,  TC  =  150°CI 
(iF  =  8.0  Amp,  TC  =  2S°C) 

VF 

0.895 
0.975 

1.00 
1.30 

1.20 
1.50 

1.5 
1.8 

Volts 

Maximum  Instantaneous  Reverse 
Current  (1) 

(Rated  dc  Voltage,  Tc  =  1 50°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

'R 

250 
5.0 

500 
10 

500 
10 

500 
25 

*A 

Maximum  Reverse  Recovery  Time 
(lp  =  1.0  Amp,  di/dt  =  50  Amp//!S) 
(Ip  -  0.5  Amp,  ip  =  1.0  Amp, 
IrEC  =  0-25  Amp) 

trr 

35 
25 

60 
50 

100 

75 

ns 

(1)  Pulse  Test:  Pulse  Width  -  300  ms.  Duty  Cycle  s  2  0% 


ULTRAFAST 
RECTIFIERS 

8  AMPERES 
50-1000  VOLTS 
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MUR805  Series 


MUR805,  810  AND  815 


FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT* 
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■The  curves  shown  are  typical  for  the  highest  voltage ' 
device  in  the  voltage  grouping.  Typical  reverse  current . 
for  lower  voltage  selections  can  be  estimated  from : 
these  same  curves  if  Vr  is  sufficiently  below  rated  Vr. 
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FIGURE  3  —  CURRENT  DERATING,  CASE 
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FIGURE  4  -  CURRENT  DERATING,  AMBIENT 


FIGURE  5  -  POWER  DISSIPATION 
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MUR805  Series 


MUR820,  830  AND  840 


FIGURE  6  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  7  —  TYPICAL  REVERSE  CURRENT* 
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•The  curves  shown  are  typical  for  the  highest  voltage- 
device  in  the  voltage  grouping.  Typical  reverse  current- 
:  for  lower  voltage  selections  can  be  estimated  from: 
'.  these  curves  if  Vr  is  sufficiently  below  rated  Vr. 
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FIGURE  8  —  CURRENT  DERATING.  CASE 
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FIGURE  9  —  CURRENT  DERATING,  AMBIENT 


FIGURE  10  —  POWER  DISSIPATION 
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MUR805  Series 


MUR850  AND  860 


FIGURE  11  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  12  —  TYPICAL  REVERSE  CURRENT* 


— 



src 

T 

10 

Xy 

2S'C 

;  / 

t 

t 

i 

0.4         0.6         0.8  1.0         1.2  1.4 

vp  INSTANTANEOUS  VOLTAGE  (VOLTS] 


1.6 


1.8 


=F 


=F 


■  'The  curves  shown  are  typical  for  the  highest  voltage- 
-  device  in  the  voltage  grouping.  Typical  reverse  current- 
:for  lower  voltage  selections  can  be  estimated  from: 
:  these  same  curves  if  Vr  is  sufficiently  below  rated  Vr.  : 
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FIGURE  13  —  CURRENT  DERATING.  CASE 


ISO  160  170 

TC,  CASE  TEMPERATURE  TO 


180 


FIGURE  14  —  CURRENT  DERATING,  AMBIENT 


FIGURE  15  —  POWER  DISSIPATION 
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MUR805  Series 


FIGURE  21  —  THERMAL  RESPONSE 


FIGURE  22  —  TYPICAL  CAPACITANCE 
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FIGURE  23  —  OUTLINE  DIMENSIONS 


STYLE  1 : 

PIN  1.  CATHODE 

2.  N/A 

3.  ANODE 

4.  CATHODE 


CASE  221B-01 
TO-220AC 
PLASTIC 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

15.11 

15.75 

0.595 

0.620 

B 

9.65 

10.29 

0.380 

0.405 

C 

4.06 

4.82 

0.160 

0.190 

D 

0.64 

0.89 

0.025 

0.035 

F 

3.61 

3.73 

0.142 

0.147 

G 

4.83 

5.33 

0.190 

0.210 

H 

2.79 

3.30 

0110 

0.130 

J 

0.36 

0.56 

0.014 

0.022 

K 

12.70 

14.27 

0.500 

0.562 

L 

1.14 

1.27 

0.045 

0.050 

Q 

2.54 

3.04 

0  100 

0.120 

R 

2  0d 

2.79 

0.080 

0.110 

S 

1.14 

1.39 

0.045 

0.055 

T 

5.97 

6.48 

0.235 

0.255 

U 

0  76 

1.27 

0.030 

0.060 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MUR1505 

MUR1530 

MUR1510 

MUR1540 

M||R1C1C 

MUR1520 

MUR1560 

SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and 
as  free  wheeling  diodes,  these  state-of-the-art  devices  have  the 
following  features: 

•  Ultrafast  35  and  60  Nanosecond  Recovery  Time 

•  175°C  Operating  Junction  Temperature 

•  Popular  TO-220  Package 

•  High  Voltage  Capability  to  600  Volts 

•  Low  Forward  Drop 

•  Low  Leakage  Specified  @  150°C  Case  Temperature 

•  Current  Derating  Specified  @  Both  Case  and  Ambient 
Temperatures 


ULTRAFAST 
RECTIFIERS 

15  AMPERES 
50-600  VOLTS 


CASE  221B-01 
TO-220AC 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MUR 

Unit 

1505 

1510 

1515 

1520 

1530 

1540 

1550 

1560 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 

|F(AV) 

15 

@Tc  =  150°C 

15 

@TC  =  145T 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave,  20  kHzl 

!fRM 

30 

@TC  =  150°C 

30 

@  TC  «  145X 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz) 

IFSM 

200 

150 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

TJ.  Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS 


Maximum  Thermal  Resistance,  Junction  to  Case       |    Rgjc    I  |  °C/W 


ELECTRICAL  CHARACTERISTICS 


Maximum  Instantaneous  Forward  Voltage  (1) 
(iF  =  15  Amp,  Tc  =  150°C) 
(ip  =  15  Amp,  Tc  =  25°C| 

»F 

0.85 
1.05 

1.12 
1.25 

1.20 
1.50 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  150°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

'R 

500 
10 

1000 
10 

uA 

Maximum  Reverse  Recovery  Time 
Op  =  1.0  Amp,  di/dt  =  50  Amp/>is) 

trr 

35 

60 

ns 

(II  Pulse  Test:  Pulse  Width  =  300  lis,  Duty  Cycle  *  2.0% 
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MUR1505  thru  MUR1560 


MUR1505,  1510,  and  1515 


FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT* 
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Vr,  REVERSE  VOLTAGE  IVOLTS) 
•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vr. 

FIGURE  3  -  CURRENT  DERATING.  CASE 
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FIGURE  4  -  CURRENT  DERATING.  AMBIENT 


FIGURE  5  -  POWER  DISSIPATION 
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FIGURE  6  -  TYPICAL  FORWARD  VOLTAGE  FIGURE  7  -  TYPICAL  REVERSE  CURRENT* 


FIGURE  9  —  CURRENT  DERATING,  AMBIENT  FIGURE  10  —  POWER  DISSIPATION 
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MUR1505  thru  MUR1560 


MUR1550,  1560 


FIGURE  11  —  TYPICAL  FORWARD  VOLTAGE 


FIGURE  12  —  TYPICAL  REVERSE  CURRENT* 
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"The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vp. 

FIGURE  13  —  CURRENT  DERATING.  CASE 
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FIGURE  14  —  CURRENT  DERATING,  AMBIENT 


FIGURE  15  —  POWER  DISSIPATION 
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MUR1505  thru  MUR1560 


FIGURE  18  —  OUTLINE  DIMENSIONS 


STYLE  1: 

PIN  1.  CATHODE 

2.  m 

3.  ANODE 

4.  CATHODE 


CASE  221B-01 
TO-220AC 
PLASTIC 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

15.11 

15.75 

0.595 

0.620 

B 

9.65 

10.29 

0.380 

0.405 

C 

4.06 

4.82 

0.160 

0.190 

D 

0.64 

0.89 

0.025 

0.035 

F 

3.61 

3.73 

0.142 

0.147 

G 

4.83 

5.33 

0.190 

0.210 

H 

2.79 

3.30 

0.110 

0.130 

J 

0.36 

0.56 

0.014 

0.022 

K 

12.70 

14.27 

0.500 

0.562 

L 

1  14 

1.27 

0.045 

0.050 

Q 

2.54 

3.04 

0.100 

0.120 

R 

2.04 

2.79 

0.080 

0.110 

S 

1.14 

1.39 

0.045 

0.055 

T 

5.97 

6.48 

0.235 

0.255 

U 

0.76 

1.27 

0.030 

0.050 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MUR1605CT  MUR1630CT 
MUR1610CT  MUR1640CT 
MUR1615CT  MUR1650CT 
MUR1620CT  MUR1660CT 


SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and 
as  free  wheeling  diodes,  these  state-of-the-art  devices  have  the 
following  features: 

•  Ultrafast  35  and  60  Nanosecond  Recovery  Times 

•  175°C  Operating  Junction  Temperature 

•  Popular  TO-220  Package 

•  Epoxy  meets  UL94,  V(j  @  Ve" 

•  High  Temperature  Glass  Passivated  Junction 

•  High  Voltage  Capability  to  600  Volts 

•  Low  Leakage  Specified  @  150°C  Case  Temperature 

•  Current  Derating  @  Both  Case  and  Ambient  Temperatures 


ULTRAFAST 
RECTIFIERS 

8  AMPERES 
50-600  VOLTS 


CASE  221A-04 
TO-220AB 
PLASTIC 


MAXIMUM  RATINGS 


Rating 

Symbol 

MUR 

Unit 

1605CT 

1610CT 

1615CT 

1620CT 

1630CT 

1640CT 

1650CT 

1660CT 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Average  Rectified  Forward  Current                 Per  Leg 
Total  Device,  (Rated  Vr),  Tc  =  150°C     Total  Device 

Ifiav) 

8.0 
16 

Amps 

Peak  Repetitive  Forward  Current            Per  Diode  Leg 
(Rated  Vr,  Square  Wave,  20  kHz),  Tq  =  150°C 

'fm 

16 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hzl 

IFSM 

100 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

Tj.  Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS,  PER  DIODE  LEG 


|  Maximum  Thermal  Resistance,  Junction  to  Case" 


PflJC 


3.0 


2.0 


°C/W 


ELECTRICAL  CHARACTERISTICS,  PER  DIODE  LEG 


Maximum  Instantaneous  Forward  Voltage  (1) 
(ip  =  8.0  Amp,  Tc=150°C) 
(ip  =  8.0  Amp,  Tc  =  25°C) 

*F 

0.895 
0.975 

1.00 
1.30 

1.20 
1.50 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  150°C) 
(Rated  dc  Voltage,  Tc  =  25°CI 

IR 

250 
5.0 

500 
10 

500 
10 

eA 

Maximum  Reverse  Recovery  Time 
dp  =1.0  Amp,  di  dt  =  SO  Am  p.  us) 
(IF  =  0.5  Amp,  iR=  1.0  Amp,  Irec  =  0.25  Amp) 

<rr 

35 
25 

60 
50 

ns 

(HPulM  Test:  Pulse  Width  =  300      Duty  Cycle  *2.0% 
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MUR1605CT  thru  Ml  IR1  fifinr^T 


FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE.  PER  LEG 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT,  PER  LEG* 
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•The  curves  shown  are  typical  for  the  highest  voltage ! 
device  in  the  voltage  grouping.  Typical  reverse  current . 
for  lower  voltage  selections  can  be  estimated  from ; 
these  same  curves  if  Vr  is  sufficiently  below  rated  Vr. 
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Vr,  REVERSE  VOLTAGE  (VOLTS) 

FIGURE  3  —  CURRENT  DERATING  CASE.  PER  LEG 
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FIGURE  4  —  CURRENT  DERATING.  AMBIENT.  PER  LEG 


FIGURE  5  —  POWER  DISSIPATION,  PER  LEG 
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MUR1605CT  thru  MUR1660CT 


MUR1620CT,  1630CT  AND  1640CT 


FIGURE  6  -  TYPICAL  FORWARD  VOLTAGE.  PER  LEG 


FIGURE  7  -  TYPICAL  REVERSE  CURRENT.  PER  LEG* 
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*The  curves  shown  are  typical  for  the  highest  voltage - 
■  device  in  the  voltage  grouping.  Typical  reverse  current- 
: for  lower  voltage  selections  can  be  estimated  from: 
:  these  curves  if  Vr  is  sufficiently  below  rated  Vr. 
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FIGURE  8  —  CURRENT  DERATING,  CASE,  PER  LEG 
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FIGURE  9  —  CURRENT  DERATING,  AMBIENT,  PER  LEG 


FIGURE  10  —  POWER  DISSIPATION,  PER  LEG 
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MUR1605CT  thru  MUR1660CT 


MUR1650CT  AND  1660CT 


FIGURE  14  —  CURRENT  DERATING,  AMBIENT,  PER  LEG  FIGURE  15  —  POWER  DISSIPATION,  PER  LEG 
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MUR1605CT  thru  MUR1660CT 


FIGURE  16  —  THERMAL  RESPONSE 


:  0.01 

0.01  0.02 


0.05        0 1 


0.2  0.5        1.0        2.0  50         10  20 

I.  TIME  Imsl 

FIGURE  17  —  TYPICAL  CAPACITANCE,  PER  LEG 
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OUTLINE  DIMENSIONS 


100 


_  STYLE  6: 

"       S  PIN  1.  ANODE 

2.  CATHODE 

3.  ANODE 

4.  CATHODE 

NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH. 

3.  DIM  2  DEFINES  A  ZONE  WHERE  ALL  BODY  AND 
LEAD  IRREGULARITIES  ARE  ALLOWED. 

CASE  221A-04 
_j  TO-220AB 
PLASTIC 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

14.48 

15.75 

0.570 

0.620 

B 

9.66 

10.28 

0.380 

0.405 

C 

4.07 

4.82 

0.160 

0.190 

D 

0.64 

0.88 

0.025 

0.035 

F 

3.61 

3.73 

0.142 

0.147 

G 

2.42 

2.66 

0.095 

0.105 

H 

2.80 

3.93 

0.110 

0.155 

J 

0.36 

0.55 

0.014 

0.022 

K 

12.70 

14.27 

0.500 

0.562 

L 

1.15 

1.39 

0.045 

0.055 

N 

4.83 

5.33 

0.190 

0.210 

Q 

2.54 

3.04 

0.100 

0.120 

R 

2.04 

2.79 

0.080 

0.110 

S 

1.15 

1.39 

0.045 

0.055 

T 

5.97 

6.47 

0.235 

0.255 

U 

0.00 

127 

0.000 

0.050 

V 

1.15 

0.045 

z 

2.04 

0.080 
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SWITCHMODE  POWER  RECTIFIERS 

.  - .  designed  for  use  in  switching  power  supplies,  inverters  and  as 
free  wheeling  diodes,  these  state-of-the-art  devices  have  the  fol- 
lowing features: 

•  Ultrafast  50  Nanosecond  Recovery  Time 

•  Low  Forward  Voltage  Drop 

•  Hermetically  Sealed  Metal  DO-203AA  (DO-4)  Package 


MAXIMUM  RATINGS 

Rating 

Symbol 

MUR 

Unit 

2505 

2510 

2515 

2520 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
vrwm 
vr 

50 

100 

150 

200 

Volts 

Nonrepetitive  Peak  Reverse 
Voltage 

Vrsm 

55 

110 

165 

220 

Volts 

Average  Forward  Current 
TC=  145°C 

^(AV) 

25 

Amps 

Nonrepetitive  Peak  Surge 
Forward  Current  (half  cycle, 
60  Hz,  Sinusoidal  Waveform) 

Ifsm 

500 

Amps 

Operating  Junction  and  Storage 
Temperature 

TJ-  Tstg 

-65  10*175 

°C 

THERMAL  CHARACTERISTICS 


Rating 

Symbol 

All  Devices 

Unit 

Thermal  Resistance.  Junction  to  Case 

"9JC 

1.3 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  Drop 
(iF  =  25  Amp,  Tj  =  25=0 
(lF  =  25  Amp,  Tj  =  125°C) 
[if  =  50  Amp,  Tj  =  125°C) 

"F 

095 
0.80 
0.88 

Volts 

Maximum  Reverse  Current  @  DC  Voltage 
(Tj  =  25°C) 
(Tj=  125°C) 

|R 

10 
10 

mA 
mA 

Maximum  Reverse  Recovery  Time 
(lF  =  1  0  Amp.  di/dt  -  50  Amp/Ms.  Vr  =  30  V, 
Tj  =  25°C) 

'rr 

50 

ns 

ULTRAFAST 
RECTIFIERS 

25  AMPERES 
50  to  200  VOLTS 


STYLE  2: 

PIN  1.  ANODE 
2.  CATHODE 


NOTES: 

L  DIMENSIONING  AND  TOLERANCING  PER  ANSI 

Y14.5M,  1982. 
2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

10.75 

11.12 

0.423 

0.438 

C 

10.28 

0.405 

D 

4.07 

4.69 

0.160 

0.185 

E 

1.91 

4.44 

0.075 

0.175 

F 

2.29 

2.41 

0.090 

0.095 

J 

10.72 

11.50 

0.422 

0.453 

K 

18.80 

20.32 

0.740 

0.800 

CASE  245A-02 
DO-203AA 
METAL 


MECHANICAL  CHARACTERISTICS 

Case:  Welded,  hermetically  sealed 
Finish;  All  external  surface  corrosion  resistant 
and  terminal  leads  are  readily  solderable 
Polarity:  Cathode  to  Case 
Mounting  Positions:  Any 
Stud  Torque    15  in/lb.  Max 
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MUR2505,  MUR2510,  MUR2515,  MUR2520 


FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 


FIGURE  2  -  TYPICAL  REVERSE  CURRENT" 
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FIGURE  4  -  POWER  DISSIPATION 
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VR.  REVERSE  VOLTAGE  (VOLTS) 

•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vr 

FIGURE  3  -  CURRENT  DERATING,  CASE 
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FIGURE  5  -  TYPICAL  CAPACITANCE 
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FIGURE  6  -  THERMAL  RESPONSE 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode  Power  Rectifiers 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and  as  free  wheeling  diodes, 
these  state-of-the-art  devices  have  the  following  features: 

•  Ultrafast  35  and  60  Nanosecond  Recovery  Time 

•  175°C  Operating  Junction  Temperature 

•  Popular  TO-218  Package 

•  High  Voltage  Capability  to  600  Volts 

•  Low  Forward  Drop 

•  Low  Leakage  Specified  @  150T  Case  Temperature 

•  Current  Derating  Specified  @  Both  Case  and  Ambient  Temperatures 

•  Epoxy  Meets  UL94,  V0  @  1/8" 

•  High  Temperature  Glass  Passivated  Junction 


MUR3005PT 

thru 
MUR3060PT 


ULTRAFAST  RECTIFIERS 
30  AMPERES 
50-600  VOLTS 


MAXIMUM  RATINGS 


CASE  340-02 
TO-218AC 
PLASTIC 


Rating 

Symbol 

MUR 

Unit 

3005PT 

301  OPT 

301 5PT 

3020PT 

3030PT 

3040PT 

3050PT 

3060PT 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

VRRM 

Vrwm 
vr 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Average  Rectified  Forward  Current  (Rated  Vr) 
Per  Leg 
Per  Device 

^(AV) 

It  Tc  - 

15    TC  = 
30  145°C 

Amps 

Peak  Repetitive  Forward  Current,  Per  Leg 
(Rated  Vr,  Square  Wave,  20  kHz),  Tc  =  150°C 

Ifrm 

30 

@  TC  =  150°C 

30 

@  TC  =  145°C 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  halfwave, 
single  phase,  60  Hz)  Per  Leg 

Ifsm 

200 

150 

Amps 

Operating  Junction  Temperature  and 
Storage  Temperature 

Tj. Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS  PER  DIODE  LEG 

Maximum  Thermal  Resistance,  Junction  to  Case 

Junction  to  Ambient 

R«jc 

R«JA 

1.5 
40 

"C/W 
°C/W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE  LEG 

Maximum  Instantaneous  Forward  Voltage  (1) 
(iF  =  15  Amps,  TC  =  150°C) 
(iF  =  15  Amps,  TC  =  25T) 

VF 

0.85 
1.05 

1.12 
1.25 

1.2 
1.5 

Volts 

Maximum  Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  150°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

'R 

500 
10 

1000 
10 

*A 

Maximum  Reverse  Recovery  Time 
dp  =  1  Amp,  di/dt  =  60  Amps/^s) 

trr 

35 

60 

ns 

(1)  Pulse  Test:  Pulse  Width  -  300  ms,  Duty  Cycle  «  2%. 
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MUR3005PT  thru  MUR3060PT 


MUR3005PT,  3010PT,  and  3015PT 
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Figure  1.  Typical  Forward  Voltage  (Per  Leg) 
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VR,  REVERSE  VOLTAGE  (VOLTS) 
•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vp 

Figure  2.  Typical  Reverse  Current  (Per  Leg)* 
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Figure  3.  Current  Derating,  Case  (Per  Leg) 
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Figure  4.  Current  Derating,  Ambient  (Per  Leg) 
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Figure  5.  Power  Dissipation  (Per  Leg) 
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MUR3005PT  thru  MUR3060PT 


MUR3020PT.3030PT,  and  3040PT 
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»F,  INSTANTANEOUS  VOLTAGE  (VOLTSI 
Figure  6.  Typical  Forward  Voltage  (Per  Leg) 


TA,  AMBIENT  TEMPERATURE  l°C) 
Figure  9.  Current  Derating,  Ambient  (Per  Leg) 
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•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 

rated  vR.  pjgure  j  Typical  Reverse  Current  (Per  Leg)* 
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Tc,  CASE  TEMPERATURE  IX) 
Figure  8.  Current  Derating,  Case  (Per  Leg) 
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Figure  10.  Power  Dissipation  (Per  Leg) 
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MUR3005PT  thru  MUR3060PT 


MUR3050PT  and 
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vc,  INSTANTANEOUS  VOLTAGE  (VOLTS) 

Figure  11.  Typical  Forward  Voltage 
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Vr,  REVERSE  VOLTAGE  (VOLTS) 
"The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vr. 

Figure  12.  Typical  Reverse  Current* 
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Figure  13.  Current  Derating,  Case 
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MUR3005PT  thru  MUR3060PT 
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Figure  16.  Thermal  Response 
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Figure  17.  Typical  Capacitance  (Per  Leg) 


OUTLINE  DIMENSIONS 


-"I 


CASE  340-02 
TO-218AC 
PLASTIC 


NOTES: 

1.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 
Y14.5M,  1982. 

2.  CONTROLLING  DIMENSION:  INCH, 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

20.32 

21.08 

0.800 

0.830 

B 

15.49 

15.90 

0.610 

0.626 

C 

4.19 

5.08 

0.165 

0  200 

D 

1.02 

1.65 

0.040 

0065 

E 

1.35 

1.65 

0.053 

0.065 

G 

5.21 

5.72 

0.205 

0.225 

H 

2  65 

294 

0.104 

0.116 

J 

0.38 

0.64 

0.015 

0.025 

K 

12.70 

15  49 

0  500 

0.610 

L 

15.88 

" 

0.625 

0.650 

N 

12.19 

12.70 

0.480 

0.500 

0 

4.04 

4.22 

0.159 

0.166 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MUR5005 

MUR5010 

MUR5015 

MUR5020 

SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and  as 
free  wheeling  diodes,  these  state-of-the-art  devices  have  the  fol- 
lowing features: 

•  Ultrafast  50  Nanosecond  Recovery  Time 

•  Low  Forward  Voltage  Drop 

•  Hermetically  Sealed  Metal  DO-203AB  Package 


THERMAL  CHARACTERISTICS 


MAXIMUM  RATINGS 

Rating 

Symbol 

MUR 

Unit 

S005 

5010 

5015 

5020 

Peak  Repetitive  Reverse  Voltage 
Workrng  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
vrwm 
Vr 

50 

100 

150 

200 

Volts 

Nonrepetitive  Peak  Reverse 
Voltage 

vrsm 

55 

110 

165 

220 

Volts 

Average  Forward  Current 
TC=  125°C 

!F(AV| 

50 

Amps 

Nonrepetitive  Peak  Surge 
Forward  Current  (half  cycle. 
60  Hz.  Sinusoidal  Waveform) 

iFSM 

600 

Amps 

Operating  Junction  and  Storage 
Temperature 

Tj-  Tstg 

-55  to*175 

»C 

Rating 

Symbol 

All  Devices 

Unit 

Thermal  Resistance,  Junction  to  Case 

R«jc 

10 

°c/w 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  Drop 
(if  =  60  Amp,  Tj  =  25°C) 
(iF  =  50  Amp,  Tj  =  125°C) 
(iF  =100  Amp,  Tj=125°C) 

»F 

1.15 
0.95 
1.10 

Volts 

Maximum  Reverse  Current  @  DC  Voltage 
(Tj  =  2S°C) 
(Tj=  125°C) 

IR 

10 

1.0 

fA 
mA 

Maximum  Reverse  Recovery  Time 
(If  =  1  0  Amp,  di/dt  =  50  Amp/pS.  Vr  =  30  V, 
Tj  =  25°C> 

Irr 

50 

ns 

ULTRAFAST 
RECTIFIERS 

50  AMPERES 
50  to  200  VOLTS 


NOTES: 

1  DIM  "P"  IS  DIA. 

2  OHAMEER  Ofl  UNDERCUT  ON  ONE  0(1  BOTH  ENDS  OF 
h€XAG0NAL  BASE  IS  OPTIONAL 

3  ANGULAR  ORIENTATION  AMD  CONTOUR  Of 
TERMINAL  ONE  IS  OPTIONAL 

4  THREADS  ARE  PLATED 

5  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14  5. 
1973. 


DIM 

MILL* 

ETERS 

HC 

ICS 

MM 

MAX 

MM 

MAX 

A 

1694 

17.45 

0.667 

8 

16.94 

- 

0.667 

C 

11.43       -  0.450 

D 

153  1    -  0.375 

E 

232 

5.08  0115 

0  200 

F 

2.03 

0.080 

J 

1072 

11.51 

0.422 

0453 

X 

25.40 

1  OX 

L 

3.86 

0.1SG 

P 

HI 

632 

0.220 

0.249 

0 

3.56 

4,45 

0.140 

□.175 

R 

20.16 

0794 

s 

2.26 

"089 

CASE  257-01 
DO-203AB 
METAL 


MECHANICAL  CHARACTERISTICS 

Case:  Welded,  hermetically  sealed 
Finish:  All  external  surface  corrosion  resistant 
and  terminal  leads  are  readily  solderable 
Polarity:  Cathode  to  Case 
Mounting  Positions:  Any 
Stud  Torque:  25  in/lb.  Max 
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MUR5005,  MUR5010,  MUR5015,  MUR5020 


FIGURE  1  -  TYPICAL  FORWARD  VOLTAGE 
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vF,  INSTANTANEOUS  VOLTAGE  IVOLTS) 

FIGURE  4  -  POWER  DISSIPATION 


50 


FIGURE  2  -  TYPICAL  REVERSE  CURRENT' 
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VR.  REVERSE  VOLTAGE  (VOLTS) 

*The  curves  shown  are  typical  for  ihe  highest  voltage  device  in  the 
voltage  grouping  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  same  curves  if  Vr  is  sufficiently  below 
rated  Vr. 

FIGURE  3  -  CURRENT  DERATING.  CASE 
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FIGURE  5  -  TYPICAL  CAPACITANCE 
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FIGURE  6  -  THERMAL  RESPONSE 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode 
Power  Rectifiers 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and  as  free  wheeling  diodes, 
these  state-of-the-art  devices  have  the  following  features: 

•  Ultrafast  50  Nanosecond  Recovery  Time 

•  Low  Forward  Voltage  Drop 

•  Hermetically  Sealed  Metal  DO-203AB  (DO-5)  Package 
Mechanical  Characteristics 

Case:  Welded,  hermetically  sealed 

Finish:  All  external  surface  corrosion  resistant  and  terminal  leads  are  readily  solderable 
Polarity:  Cathode  to  Case 
Mounting  Positions:  Any 
Stud  Torque:  25  in./lb.  Max 


MUR7005 
MUR7010 
MUR7015 
MUR7020 


ULTRAFAST 
RECTIFIERS 
70  AMPERES 
50  TO  200  VOLTS 


MAXIMUM  RATINGS 


CASE  257-01 
DO-203AB 


Rating 

Symbol 

MUR 

Unit 

7005 

7010 

7015 

7020 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
vrwm 
Vr 

50 

100 

150 

200 

Volts 

Nonrepetitive  Peak  Reverse  Voltage 

vrsm 

55 

110 

165 

220 

Volts 

Average  Forward  Current   Jq  =  125°C 

iF(AV) 

70 

Amps 

Nonrepetitive  Peak  Surge 
Forward  Current  (half  cycle, 
60  Hz,  Sinusoidal  Waveform) 

'fsm 

1000 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj.  Tstg 

-55  to  +175 

°C 

THERMAL  CHARACTERISTICS 

bating 

Symbol 

All  Devices 

Unit 

Thermal  Resistance,  Junction  to  Case 

R«JC 

0.8 

x/w 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  Drop 
|iF  =  70  Amps,  Tj  =  25°C) 
(if  =  70  Amps,  Tj  =  150°C) 

VF 

0.975 
0.840 

Volts 

Maximum  Reverse  Current  @  DC  Voltage 
(Tj  =  25°C) 
(Tj  =  150°C) 

IR 

25 
30 

MA 
mA 

Maximum  Reverse  Recovery  Time 
(lp  =  1  Amp,  di/dt  =  50  Amps//xs, 
Vr  =  30  V,  Tj  =  25X) 
(lp  =  0.5  Amp,  ip,  =  1  Amp, 
IREC  =  0.25  A,  Vr  =  30  V,  Tj  =  25XI 

trr 

60 
50 

ns 
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MUR7005,  MUR7010,  MUR7015,  MUR7020 
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Figure  1.  Typical  Forward  Voltage 
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Vr,  REVERSE  VOLTAGE  IVOLTSI 
Figure  2.  Typical  Reverse  Current* 

*The  curves  shown  are  typical  for  the  highest  voltage  device  in 
the  voltage  grouping.  Typical  reverse  current  for  lower  voltage 
selections  can  be  estimated  from  these  same  curves  if  Vr  is  suf- 
ficiently below  rated  Vr. 
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Figure  6.  Thermal  Response 
OUTLINE  DIMENSIONS 


CASE  257-01 
DO-203AB 
(DO-5) 


NOTES 
1.  DIM  "P"  IS  DIA 

2  CHAMFER  OR  UNDERCUT  ON  ONE  OR  BOTH  ENDS  OF 
HEXAGONAL  BASE  IS  OPTIONAL 

3  ANGULAR  ORIENTATION  AND  CONTOUR  Of 
TERMINAL  ONE  IS  OPTIONAL 

4  THREADS  ARE  PLATED 

5  DIMENSIONING  AND  TOLERANCING  PER  ANSI  Y14  5. 
1973 


MM 

MILUV 

ETERS 

INCHES 

MAX 

MIN 

MAX 

A 

1694 

17.45 

8.669 

0.687 

B 

16.94 

0.667 

C 

11.43 

0.450 

D 

9.53 

0  3.'!, 

E 

2.92 

6.08 

0.115 

0.200 

F 

2.03 

0.080 

J 

1072 

11.51 

0422 

0.453 

K 

2540 

1000 

L 

3.86 

0156 

P 

5.59 

632 

0220 

0.249 

Q 

356 

445 

0140 

0175 

I 

2016 

0.794 

S 

226 

0089 

3-283 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MUR10005CT 

MUR10010CT 

■11  |n4  Aft  4  g  AT 

MUR10015CT 

MUR10020CT 

Advance  Information 


ULTRAFAST 
SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters,  and 
as  free  wheeling  diodes.  These  state-of-the-art  devices  have  the 
following  features: 

•  Dual  Diode  Construction 

•  Low  Leakage  Current 

•  Low  Forward  Voltage 

•  175°C  Operating  Junction  Temperature 

•  Labor  Saving  POWERTAP*  Package 


ULTRAFAST 
RECTIFIERS 

100  AMPERES 
50  TO  200  VOLTS 


MAXIMUM  RATINGS 

MUfl 

Symbol 

10005CT 

10010CT 

10015CT 

10020CT 

Unit 

Peak  Repetitive  Reverse 

Voltage 
Working  Peak  Reverse 

Voltage 

DC  Blocking  Voltage 

VRRM 

Vrwm 
Vr 

50 

100 

150 

200 

Volts 

Average  Rectified  Forward 
Current,  (Rated  Vr), 
TC  =  140-C 

Per  Device 
Per  Leg 

'FIAV) 

100 
50 

Amps 

Peak  Repetitive  Forward 
Current,  Per  Leg,  (Rated  Vr, 
Square  Wave,  20  kHz), 
Tc  =  140°C 

'frm 

100 

Amps 

Nonrepetitive  Peak  Surge 
Current 

(Surge  applied  at  rated 
load  conditions 
halfwave,  single 
phase,  60  Hz) 

'fsm 

400 

Amps 

Operating  Junction  and 
Storage  Temperature 

Tj.Tstg 

-65  to  +175 

•c 

THERMAL  CHARACTERISTICS  PER  LEG 


Rating 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

Rrjc 

1.0 

°C/W 

ELECTRICAL  CHARACTERISTICS  PER  LEG 

Instantaneous  Forward  Voltage  (1) 
(ip  =  50  Amp,  TC  =  25°C) 

VF 

1.10 

Volts 

Instantaneous  Reverse  Current  (1 ) 
(Rated  dc  Voltage,  Tc  -  125X1 
(Rated  dc  Voltage,  Tc  =  25°C) 

'R 

250 
25 

ma 

Maximum  Reverse  Recovery  Time 
Op  =  1.0  Amps,  di/dt  =  50  AmpsZ/is) 

trr 

50 

ns 

II)  Pulse  Test:  Pulse  Width  =  300  us,  Duty  Cycle  *  2.0%. 

This  document  contains  information  on  a  new  product.  Specifications  and  information  herein 
are  subject  to  change  without  notice. 


NOTES: 

1  DIMENSIONING  AND  T0LE RANCING  PER  ANSI 

YI4.5M,  1982. 
2.  CONTROLLING  DIMENSION:  INCH. 


musk 

ETBB 

INC 

HES 

MAX 

MIN 

MAX 

A 

87,63 

92.20 

3.450 

3.630 

B 

17.78 

20.57 

0  700 

0.810 

C 

15.63 

16.00 

0.615 

0  630 

E 

3.05 

3.30 

0.120 

0.130 

F 

11.05 

11.30 

0.435 

0  445 

G 

34.80 

35.05 

1.370 

1.380 

H 

0.18 

0.68 

0.007 

0.OZ7 

N 

1/4-20UNC-2B 

1.4-20UNC-2B 

0 

6.86 

7.23 

0.270 

0.285 

R 

8001  BSC 

3.15C 

BSC 

U 

15.24 

16.00 

0.630 

V 

8.39 

9.52 

w 

4.32 

4.82 

0.170 

1190 

CASE  357C-01 
Power  Tap 

Terminal  Penetration  0.300  Max. 

Terminal  Torque  25-40  Ib.-in. 

Mounting  Base  Torque  30-40  Ib.-in. 
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FIGURE  1  —  FORWARD  VOLTAGE 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT* 
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FIGURE  4  —  POWER  DISSIPATION  (PER  LEG) 
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*The  curves  shown  are  typical  for  the  highest  voltage  device  in  the  voltage 
grouping.  Typical  reverse  current  for  lower  voltage  selections  can  be 
estimated  from  these  same  curves,  if  Vr  is  sufficiently  below  rated  Vr. 

FIGURE  3  —  CURRENT  DERATING  (PER  LEG) 
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FIGURE  5  —  CAPACITANCE  (PER  LEG) 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MUR20005CT 
MUR20010CT 
MUR20015CT 
MUR20020CT 


Advance  Information 


ULTRAFAST 
SWITCHMODE  POWER  RECTIFIERS 

. . .  designed  for  use  in  switching  power  supplies,  inverters,  and 
as  free  wheeling  diodes.  These  state-of-the-art  devices  have  the 
following  features: 

•  Dual  Diode  Construction 

•  Low  Leakage  Current 

•  Low  Forward  Voltage 

•  175°C  Operating  Junction  Temperature 

•  Labor  Saving  PowerTap®  Package 


ULTRAFAST 
RECTIFIERS 

200  AMPERES 
50  TO  200  VOLTS 


MAXIMUM  RATINGS 

MUR 

Rating 

Symbol 

2000SCT 

20010CT 

20015CT 

20020CT 

Unit 

Peak  Repetitive  Reverse 

Voltage 
Working  Peak  Reverse 

Voltage 

DC  Blocking  Voltage 

VRRM 

Vrwm 
vr 

50 

100 

150 

200 

Volts 

Average  Rectified  Forward 
Current,  (Rated  Vr), 
TC  =  95°C 

Per  Device 
Per  Leg 

'F(AV) 

200 
100 

Amps 

Peak  Repetitive  Forward 
Current,  Per  Leg,  (Rated  Vr, 
Square  Wave,  20  kHzl, 
TC  =  95°C 

Ifrm 

200 

Amps 

Nonrepetitive  Peak  Surge 
Current 

(Surge  applied  at  rated 
load  conditions 
halfwave,  single 
phase,  60  Hz) 

!FSM 

800 

Amps 

Operating  Junction  and 
Storage  Temperature 

,  

Tj.Tstg 

-65  to  +175 

X 

THERMAL  CHARACTERISTICS  PER  LEG 


Rating 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R&jc 

0.70 

°C7W 

ELECTRICAL  CHARACTERISTICS  PER  LEG 

Instantaneous  Forward  Voltage  (1) 
(ip  =  100  Amp,  TC  =  25°CI 

VF 

1.25 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  125°C] 
(Rated  dc  Voltage,  Tc  =  25°C) 

iR 

500 
50 

MA 

Maximum  Reverse  Recovery  Time 
(lF  =  1.0  Amps,  di/dt  =  50  Amps//is) 

trr 

50 

ns 

(1)  Pulse  Test:  Pulse  Width  =  300  ,is.  Duty  Cycle  *s  2.0%. 

This  document  contains  information  on  a  new  product  Specif icairons  and  information  herein 
are  subject  to  change  without  notice 


KUIttgt|T|*<9|B«>| 


~          '  — 


NOTES: 

t.  DIMENSIONING  AND  T0LERANCING  PER  ANSI 

Y14.5M.  1982. 
2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILLIMETERS  j  INCHES 
MIN      MAX      MIN    1  MAX 

A 

87.S3 

92.20  3.450 

3.630 

B 

17.78 

20.57 

0.700 

0.810 

c 

15.63 

16.00 

0.616 

0.630 

E 

3.05 

3.30 

0.120 

0.130 

F 

11.05 

11.30 

0.435 

0.445 

G 

34.80 

35.05 

1370 

1380 

H 

0.18 

0.S8 

0.007 

0.027 

N 

14-20UNC-2B 

1J4-20UNC-2B 

Q 

8.86 

7.23 

0.270 

0285 

R 

80.0 

BSC 

3.I5C 

8SC 

U 

15.24 

16.00 

0.600 

0  630 

V 

8.39 

9.52 

0330 

0.375 

w 

4.32 

.182 

0170 

0.190 

CASE  357C-01 
POWER  TAP 

Terminal  Penetration  0.300  Max. 

Terminal  Torque  25-40  lb. -in. 

Mounting  Base  Torque  30-40  lb. -in. 


3-286 


MUR20005CT,  MUR20010CT,  MUR20015CT.  MUR20020CT 


FIGURE  1  —  TYPICAL  FORWARD  VOLTAGE  (PER  LEG) 


FIGURE  2  —  TYPICAL  REVERSE  CURRENT* 
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•The  curves  shown  are  typical  for  the  highest  voltage  device  in  the 
voltage  grouping.  Typical  reverse  current  for  lower  voltage  selections 
can  be  estimated  from  these  curves,  if  Vr  is  sufficiently  below  rated 
VR. 

-  FIGURE  3  —  CURRENT  DERATING  (PER  LEG) 
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FIGURE  4  —  POWER  DISSIPATION  (PER  LEG) 


FIGURE  5  —  CAPACITANCE  (PER  LEG) 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Ultrafast 

Switchmode  Power  Rectifiers 

. . .  designed  for  use  in  switching  power  supplies,  inverters,  and  as  freewheeling  diodes. 
These  state-of-the-art  devices  have  the  following  features: 

•  Dual  Diode  Construction  —  May  Be  Paralleled  For  Higher  Current  Output 

•  Low  Leakage  Current 

•  Low  Forward  Voltage 

•  175°C  Operating  Junction  Temperature 

•  Labor  Saving  PowerTap"  Package 


MUR20030CT 
MUR20040CT 


ULTRAFAST 
RECTIFIERS 
200  AMPERES 
300  and  400  VOLTS 


MAXIMUM  RATINGS 


CASE  357C-01 
PowerTap" 


Rating 

Symbol 

MUR20030CT 

MUR20040CT 

Unit 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

vrrm 
Vrwm 
Vr 

300 

400 

Volts 

Average  Rectified  Forward  Current,  (Rated  Vr),       =  95°C 
Per  Device 
Per  Leg 

Ifiav) 

200 
100 

Amps 

Peak  Repetitive  Forward  Current,  Per  Leg, 
(Rated  Vr.  Square  Wave,  20  kHz),  Tc  =  95°C 

Ifrm 

200 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions  haifwave, 
single  phase,  60  Hz) 

Ifsm 

800 

Amps 

Operating  Junction  and  Storage  Temperature 

TJ.  Tstg 

-65  to  +175 

"C 

THERMAL  CHARACTERISTICS  PER  LEG 

Rating 

Symbol 

Max 

Unit 

Thermal  Resistance,  Junction  to  Case 

R»jc 

0.75 

°CW 

ELECTRICAL  CHARACTERISTICS  PER  LEG 

Instantaneous  Forward  Voltage  (1) 
(ip  =  100  Amp,  Tc  =  25°C) 
(ip  --  100  Amp,  Tc  =  125°C) 

VF 

1.35 
1.25 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  125°C) 
(Rated  dc  Voltage,  Tc  =  25°C) 

iR 

500 
50 

fj.A 

Maximum  Reverse  Recovery  Time 
dp  =  1  Amp,  di/dt  =  50  Amps/us) 

'rr 

75 

ns 

(11  Pulse  Test:  Pulse  Width  =  300  MS.  Duty  Cycle  «  2%. 
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MUR20030CT,  MUR20040CT 
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vF,  INSTANTANEOUS  VOLTAGE  (VOLTS) 

Figure  1.  Typical  Forward  Voltage 
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Figure  3.  Current  Derating  (Per  Leg) 
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Figure  5.  Capacitance  (Per  Leg) 
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Figure  2.  Typical  Reverse  Current 


30      40      50      60      70       80      90  100 
AVERAGE  CURRENT  (AMPS) 

Figure  4.  Average  Power  Dissipation  and 
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OUTLINE  DIMENSIONS 


|»|  J0BIOO10I  (?)  I  t  [j  'j>:  B  g] 


TERMINAL  PENETRATION  0.280  MAX 
TERMINAL  TORQUE  50-100  LB.-IN. 

MOUNTING  BASE  TORQUE    30-40  LB.-IN. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode  Power  Rectifiers 

DPAK  Surface  Mount  Package 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and  as  free  wheeling  diodes, 
these  state-of-the-art  devices  have  the  following  features: 

•  Ultrafast  35  Nanosecond  Recovery  Time 

•  Low  Forward  Voltage  Drop 

•  Low  Leakage 

Mechanical  Characteristics 

•  Case:  Epoxy,  Molded 

•  Finish:  All  External  Surface  Corrosion  Resistance  and  Terminal  Leads  are  Readily 

Solderable 

•  Lead  Formed  for  Surface  Mount 

•  Available  in  16  mm  Tape  and  Reel  or  Plastic  Rails 

•  Compact  Size 

•  Lead  and  Mounting  Surface  Temperature  for  Soldering  Purpose  260°C  Max.  for  10 

Seconds 


MURD305 
MURD310 
MURD315 
MURD320 


ULTRAFAST 
RECTIFIERS 
3  AMPERES 
50  TO  200  VOLTS 


MAXIMUM  RATINGS 


CASE  369A-04 
PLASTIC 


Rating 

Symbol 

MURD 

Unit 

305 

310 

315 

320 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Slocking  Voltage 

Vrrm 
Vrwm 
vr 

50 

100 

150 

200 

Volts 

Average  Rectified  Forward  Current  (Tq  =  158°C,  Rated  Vr) 

!F(AV) 

3 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  Vr,  Square  Wave,  20  kHz,  Tc  =  158°C) 

'frm 

6 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions,  halfwave,  60  Hz) 

'fsm 

75 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj.  Tstg 

-65  to  +175 

°C 

THERMAL  CHARACTERISTICS 

Thermal  Resistance,  Junction  to  Case 

Junction  to  Ambient  (1) 

ReJC 

R»JA 

6 
80 

°C/W 

ELECTRICAL  CHARACTERISTICS 

Maximum  Instantaneous  Forward  Voltage  Drop  (2) 
(ip  =  3  Amps,  Tj  =  25°C) 
(if  =  3  Amps,  Tj  =  125°C) 

VF 

0.95 
0.75 

Volts 

Maximum  Instantaneous  Reverse  Current  (2) 
(Tj  =  25°C,  Rated  dc  Voltage) 
(Tj  =  125°C,  Rated  dc  Voltage) 

iR 

5 
500 

jtA 

Maximum  Reverse  Recovery  Time 
dp  =  1  Amp,  di/dt  =  50  Amps/jiS,  Vr  =  30  V,  Tj  =  25°C) 
dp  =  0.5  Amp,  iR  =  1  Amp,  lREC  =  0.25  A,  Vr  =  30  V,  Tj  =  25°C) 

trr 

35 
25 

ns 

(1)  Rating  applies  when  surface  mounted  on  the  minimum  pad  sizes  recommended. 

(2)  Pulse  Test:  Pulse  Width  =  300  fis,  Duty  Cycle  e  2%. 
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MURD305,  MURD3I0.  MURD315,  MURD320 


TYPICAL  CHARACTERISTICS 
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*The  curves  shown  are  typical  for  the  highest  voltage  device  in  the  voltage 
grouping.  Typical  reverse  current  for  lower  voltage  selections  can  be 
estimated  from  these  curves  if  Vr  is  sufficient  below  rated  Vr. 

Figure  2.  Typical  Reverse  Current* 
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Figure  5.  Current  Derating,  Ambient 
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Figure  6.  Typical  Capacitance 


MINIMUM  PAD  SIZES 
RECOMMENDED  FOR 
SURFACE  MOUNTED 
APPLICATIONS 

I        6.7  i 


0.265 


1.6K 

0.063 


2.3 


M- 


0.090 


OUTLINE  DIMENSIONS 
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NOTES: 

1.  SURFACE  T  IS  BOTH  A  DATUM  AND  A 
MOUNTING  SURFACE. 

2.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1382. 

3.  CONTROLLING  DIMENSION:  INCH. 


T 


CASE  369A-04 
PLASTIC 


STYLE  3: 
PIN  1.  ANODE 

2.  CATHODE 

3.  ANODE 

4  CATHODE 


DIM 

MILLW 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.97 

6.22 

0.235 

0.245 

B 

6.36 

6.73 

0.250 

0.265 

C 

2.19 

2.38 

0.086 

0  094 

D 

0.69 

0.88 

0.027 

0  036 

E 

0.97 

1.06 

0.038 

0.042 

F 

0.64 

0.88 

0.025 

0.035 

G 

4.58  BSC 

0.180  BSC 

H 

2.29  BSC 

0.09t 

BSC 

J 

6.46 

0.58 

0.018 

0.023 

K 

2.59 

2.89 

0.102 

0.114 

L 

0.89 

1.27 

0.035 

0.060 

S 

5.21 

5.46 

0.206 

0.215 

U 

0.51 

0.020 

V   1  0.77 

W 

0,84 

0.94  0.033 

0.037 

V 

4.32 

-        0  170 

z 

3.69 

-     1  0.146 

MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Switchmode  Power  Rectifiers 

DPAK  Surface  Mount  Package 

. . .  designed  for  use  in  switching  power  supplies,  inverters  and  as  free  wheeling  diodes, 
these  state-of-the-art  devices  have  the  following  features: 

•  Ultrafast  35  Nanosecond  Recovery  Time 

•  Low  Forward  Voltage  Drop 

•  Low  Leakage 
Mechanical  Characteristics 

•  Case:  Epoxy,  Molded 

•  Finish:  All  External  Surface  Corrosion  Resistance  and  Terminal  Leads  are  Readily 

Solderable 

•  Lead  Formed  for  Surface  Mount 

•  Available  in  16  mm  Tape  and  Reel  or  Plastic  Rails  0 

•  Compact  Size 

•  Dual  Rectifier  Single  Chip  Construction 

•  Lead  Tempe-ature  for  Soldering  Purpose:  260°C  for  10  Seconds 


MAXIMUM  RATINGS 


MURD605CT 
MURD610CT 
MURD615CT 
MURD620CT 


ULTRAFAST 
RECTIFIERS 
6  AMPERES 
50  TO  200  VOLTS 


^^^L,  CATHO 

ANODE  £S|  K 

CATHODE  ?59^ 
ANODE  V- 

CASE  369A-04 

PLASTIC 


Rating 

Symbol 

MURD 

Unit 

605CT 

61  OCT 

615CT 

620CT 

Peak  Repetitive  Reverse  Voltage 
Working  Peak  Reverse  Voltage 
DC  Blocking  Voltage 

Vrrm 
Vrwm 
Vr 

50 

100 

150 

200 

Volts 

Average  Rectified  Forward  Voltage      Per  Diode 
(TC  -  145°C,  Rated  VRI                  Per  Device 

Ifiav) 

3 
6 

Amps 

Peak  Repetitive  Forward  Current 
(Rated  VR,  Square  Wave,  20  kHz,  Tc  =  145T)      Per  Diode 

if 

6 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions,  halfwave,  60  Hz) 

!FSM 

63 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj.Tstg 

-65  to  +175 

C 

THERMAL  CHARACTERISTICS  PER  DIODE 


Thermal  Resistance,  Junction  to  Case 

Junction  to  Ambient  (1) 

RflJC 

Rsja 

9 
80 

°C/W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Maximum  Instantaneous  Forward  Voltage  Drop  (2) 
if  =  3  Amps,  Tc  =  25°C 
if  =  3  Amps,  Tc  =  125°C 
iF  =  6  Amps,  Tc  =  26°C 
if  =  6  Amps,  Tc  =  125°C 

VF 

1 

0.95 
1.2 
1.1 

Volts 

Maximum  Instantaneous  Reverse  Current  (2) 
(Tj  =  25°C,  Rated  dc  Voltagel 
(Tj  =  125°C,  Rated  dc  Voltage) 

iR 

5 
250 

U.A 

Maximum  Reverse  Recovery  Time 
dp  =  1  Amp,  di/dt  =  50  Amps/^s,  VR  =  30  V,  Tj  =  25°C) 
(lF  =  0.5  Amp,  iR  .  1  Amp,  lREC  «  0.25  A,  VR  =  30  V,  Tj  =  25°C) 

<rr 

35 
25 

ns 

ID  Rating  applies  when  surface  mounted  on  the  minimum  pad  size  recommended. 
12]  Pulse  Test:  Pulse  Width  =  300  ,is,  Duty  Cycle  s  2%. 
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MURD605CT,  MURD610CT,  MURD615CT,  MURD620CT 
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Figure  6.  Typical  Capacitance  (Per  Leg) 


MINIMUM  PAD  SIZES 
RECOMMENDED  FOR 
SURFACE  MOUNTED 
APPLICATIONS 


1.6K 

0.063 


OUTLINE  DIMENSIONS 


w 

.  Q 


T 


NOTES: 

t.  SURFACE  T  IS  BOTH  A  DATUM  AND  A 
MOUNTING  SURFACE. 

2.  DIMENSIONING  AND  TOLERANCING  PER  ANSI 
Y14.5M,  1982. 

3.  CONTROLLING  DIMENSION;  INCH. 


CASE  369A-04 
PLASTIC 


STYLE  3: 
PIN  1.  ANODE 

2  CATHODE 

3  ANODE 

4  CATHODE 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

Mm 

MAX 

A 

5.97 

6.22 

0.235 

0.245 

B 

6.35 

6.73 

0.250 

0.265 

C 

2.19 

2.38 

0.086 

0.094 

D 

0.69 

0.88 

0.027 

0.035 

E 

0.97 

I  06 

0.038 

0.042 

F 

0.64 

0.88 

0.025 

0  035 

G 

4.58  BSC 

0.180 

BSC 

H 

2.29  BSC 

0.090  BSC 

J 

6.46 

0.58 

0.018 

0.023 

K 

2.59 

2.89 

0.102 

0.114 

I 

0.89 

1.27 

0.035 

0.050 

S 

5.21 

5.46 

0.205 

0215 

U 

0.51 

0.020 

V 

0.77 

1  14 

0.030 

0.045 

w 

0.84 

0.94 

0.033 

0037 

Y 

4.32 

0.170 

Z 

3.69 

0.146 

MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


SWITCHMODE  POWER  RECTIFIERS 


.  . .  designed  for  special  applications  such  as  dc  power  supplies, 
inverters,  converters,  ultrasonic  systems,  choppers,  low  RF  inter- 
ference, sonar  power  supplies  and  free  wheeling  diodes.  A  complete 
line  of  fast  recovery  rectifiers  having  typical  recovery  time  of  1 50 
nanoseconds  providing  high  efficiency  at  frequencies  to  50  kHz. 

•  Dual  Diode  Construction 

•  1 50°C  Operating  Junction  Temperature 


MAXIMUM  RATINGS 


Rating 

Symbol 

Maximum 

Unit 

Peak  Repetitive  Reverse  Voltage  R710XPT 
Working  Peak  Reverse  Voltage          R71 1 XPT 
DC  Blocking  Voltage                        R71 2XPT 
R714XPT 

vrrm 
Vrwm 
vr 

50 
100 
200 
400 

Volts 

Average  Rectified  Forward  Current       Per  Device 
(Rated  Vr)Tc=  100°C                     Per  Diode 

lo 

30 
15 

Amps 

Peak  Repetitive  Forward  Current,  Per  Diode 
(1  Second  at  60  Hz.  Tc  =  100°C) 

'frm 

50 

Amps 

Nonrepetitive  Peak  Surge  Current 
(Surge  applied  at  rated  load  conditions 
halfwave,  single  phase.  60  Hz) 

'fsm 

150 

Amps 

Operating  Junction  and  Storage  Temperature 

Tj,  Tstg 

-65  to  +150 

°C 

THERMAL  CHARACTERISTICS  PER  DIODE 

Characteristic 

Symbol 

Maximum 

Unit 

Thermal  Resistance,  Junction  to  Case 

Rfljc 

15 

°C/W 

Thermal  Resistance,  Junction  to  Ambient 

R0JA 

40 

°C/W 

ELECTRICAL  CHARACTERISTICS  PER  DIODE 

Characteristic 

Symbol 

Maximum 

Unit 

Instantaneous  Forward  Voltage  (1 } 
(ip  »  15  Amp,  Tc  =  25°C) 

"F 

1.30 

Volts 

Instantaneous  Reverse  Current  (1) 
(Rated  dc  Voltage,  Tc  =  1CO°C) 
(Rated  dc  Voltage.  Tc  =  25°C) 

'R 

10 
0  015 

mA 

Reverse  Recovery  Time 
(lp  =  1 .0  Ampere  to  Vr  =  30  Vdc) 

•rr 

100 

ns 

SD41  See  Page  3-72 
SD51  See  Page  3-76 
SD241  See  Page  3-113 


R710XPT 

R712XPT 

R711XPT 

R714XPT 

ULTRAFAST  RECOVERY 
RECTIFIERS 

30  AMPERES 
50  to  400  VOLTS 


STYLE  1: 
PIN  1.  BASE 

2.  COLLECTOR 

3.  EMITTER 

4.  COLLECTOR 

NOTES: 

1.  DIMENSIONING  AND  TOLERANCING  PER  A 
Y14.5M,  198!. 

2.  CONTROLLING  DIMENSION:  INCH. 


DIM 

MILUN 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

20.32 

21.08 

0.800 

0.830 

15.49 

15.90 

0.610 

0.626 

C 

4.19 

5.08 

0.165 

0.200 

D 

1.02 

1.65 

0.040 

0.065 

E 

1.35 

1.65 

0.053 

0  065 

G 

5.21 

5  72 

0.205 

0.225 

H 

2.65 

2.94 

0.104 

0.116 

J 

0.38 

0.64 

0.015 

0.025 

K 

12.70 

15.49 

0.500 

0.610 

L 

15.88 

16.51 

0.625 

0.650 

N 

12.18 

12.70 

0.480 

0.500 

Q 

4.04 

4.22 

0.159 

0.166 

CASE  340-02 
TO-218AC 
PLASTIC 


(1)  Pulse  Test  Pulse  Width  ••  300  ^s.  Duty  Cycle  si  2  0% 
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R710XPT,  R711XPT,  R712XPT,  R714XPT 


FIGURE  4  -  TYPICAL  CAPACITANCE 

FIGURE  3  -  CURRENT  DERATING  -  TOTAL  UNIT 


IC.  CASE  TEMPERATURE  |°C)  VR.  REVERSE  VOLTAGE  (VOLTS) 


Zener  Diode  Data  Sheets 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1/4M2.4AZ10 

thru 

1/4M105Z10 

1/4  WATT  SILICON  ZENER  DIODES 


Hermetically  sealed,  all-glass  case  with  all  external  surfaces  cor- 
rosion resistant.  Cathode  end,  indicated  by  color  band,  will  be  positive 
with  respect  to  anode  end  when  operated  in  the  zener  region.  These 
devices  are  in  the  same  400  mW  glass  package  as  the  1  N746  and 
1N957  Series,  but  designated  1/4  Watt  to  allow  characterization 
at  a  different  test  current  level. 


MAXIMUM  RATINGS 

Junction  and  Storage  Temperature:  -65°C  to  +175°C 

DC  Power  Dissipation:  1  /4  Watt  (Derate  1 .67  mW/°C  Above  25°C) 

The  type  numbers  specified  have  a  standard  voltage  (V^)  tolerance  of  ±1 0%, 
For  closer  tolerances,  add  suffix  "5"  for  ±5%,  (3%,  2%,  1  %  tolerances  also 
available). 


ELECTRICAL  CHARACTERISTICS  {TA  =  25°C,  VF  =  1 .5  V  max  @  100  mA| 


1  /4  WATT 
SILICON  ZENER  DIODES 

2.4-105  VOLTS 


NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  B.  HEAT  SLUGS,  IF  ANY,  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER,  BUT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
OF  B. 

2  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH.  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3  POLARITY  DENOTED  BY  CATHODE  BAttO 


4. 


ANSI  Y14.S.  1973 


DIM 

MILLIMETERS 

INCHES 

UM 

MAX 

Ml* 

MAX 

A 

■  -i? 

SOB 

0  ;.'0 

;  :oa 

S 

1  Si 

I  n 

■j  ,%z 

0  090 

D 

im 

056 

n  (j  15 

F 

t.Z7 

K 

2S40 

,1!  10 

1000 

1  bOO 

CASE  299-02 
DO-204AH 
GLASS 


Type  No. 

Nominal 
Zener 
Voltage  <3>  lZT 
(VZ)  Volt. 

Teat 
Current 
dZTl  mA 

Maximum 

Zener 
Impedance 

(ZZT)  @  lZT 
Ohms 

Maximum 
DC  Zener 
Current 
|IZM)  mA 

Reverse  Leakage  Current 

Ir  Max 

((■A) 

Test  Voltage  Vdc* 

Vri 

VR2 

1/4M2.4AZ10 

2.4 

10 

60 

70 

75 

1/4M2.7AZ10 

2.7 

10 

60 

65 

75 

1/4M3.0AZ10 

3.0 

10 

55 

60 

50 

1/4M3.3AZ10 

3.3 

10 

55 

55 

50 

1/4M3.6AZ10 

3.6 

10 

50 

52 

50 

•VR1  —  Test  Voltage  for  5%  Tolerence  Device 


VR2  —  T«>  Voltage  for  10%  Tolerance  Device 
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1/4M2.4AZ10  thru  1/4M105Z10 


ELECTRICAL  CHARACTERISTICS  (TA  =  25°C.  VF  =  1 .5  V  max  @  1 00  mA| 


Maximum 

Nominal 

Zener 

Maximum 

Reverse  Leakage  Current 

DC  Zener 

Zener 

Teat 

Impedance 

Voltage  @  lZT 

Currant 

(ZZT)  <§>  "ZT 

Current 

Ir  Max 

Test  Voltage  Vdc' 

Type  No. 

(Vz)  Volts 

dZT>  ">A 

Ohms 

dZMlmA 

<*A) 

VR1 

VR2 

1/4M3.9AZ10 

3.9 

10 

50 

49 

25 

1 

1 

1/4M4.3AZ10 

4.3 

10 

45 

46 

25 

1.5 

1.5 

1/4M4.7AZ10 

4.7 

10 

35 

42 

10 

1.5 

1.5 

1/4M5.1AZ10I 

5.1 

10 

25 

39 

5 

1.5 

1.5 

1/4M5.6AZ1ol 

5.6 

10 

20 

36 

5 

1.5 

1.5 

1  /4M6.2AZ1  0 

6.2 

10 

15 

33 

5 

3.5 

3.5 

1/4M6.8Z10 

6.8 

9.2 

7.0 

33 

150 

5.2 

4.9 

1/4M7.5Z10 

7.5 

8.3 

8.0 

30 

75 

5.7 

5.4 

1/4M8.2Z10 

8.2 

7.6 

9.0 

26 

50 

6.2 

5.9 

1/4M9.1Z10 

9.1 

6.9 

10 

24 

25 

6.9 

6.6 

1/4M10Z10 

10 

6.3 

11 

21 

10 

7.6 

7.2 

1/4M11Z10 

11 

5.7 

13 

19 

5 

8.4 

8.0 

1/4M12Z10 

12 

5.2 

15 

18 

5 

9.1 

8.6 

1/4M13Z10 

13 

4.8 

18 

16 

5 

9.9 

9.4 

1/4M14Z10 

14 

4.5 

20 

15 

5 

10.6 

10.1 

1/4M15Z10 

15 

4.2 

22 

14 

5 

11.4 

10.8 

1/4M16Z10 

16 

39 

24 

13 

5 

12.2 

11.5 

1/4M17Z10 

17 

3.7 

26 

12.5 

5 

13.0 

12.2 

1/4M18Z10 

18 

3.5 

28 

11.5 

5 

13.7 

13.0 

1/4M19Z10 

19 

3.3 

30 

11.0 

5 

14.4 

13.7 

1/4M2OZ10 

20 

3.1 

33 

10.5 

5 

15.2 

14.4 

1/4M22Z10 

22 

28 

40 

9.5 

5 

16.7 

15.8 

1/4M24Z10 

24 

2.6 

46 

9  0 

5 

18.2 

17.3 

1/4M25Z10 

25 

2  5 

50 

8.0 

5 

19.0 

18.0 

1/4M27Z10 

27 

2.3 

58 

7.5 

5 

20.6 

19.4 

1/4M30Z10 

30 

2.1 

70 

7.0 

5 

22.8 

21.6 

1/4M33Z10 

33 

19 

85 

6.5 

5 

25.1 

23.8 

1/4M36Z10 

36 

1.7 

100 

6.0 

5 

27.4 

25.9 

1/4M39Z10 

39 

1.6 

120 

5.0 

5 

29.7 

28.1 

1/4M43Z10 

43 

1.5 

140 

4.8 

5 

32.7 

31.0 

1/4M45Z10 

45 

1.4 

150 

4.5 

5 

34.2 

32.4 

1/4M47Z10 

47 

1 .3 

160 

4.3 

5 

35.8 

33.8 

1/4M5OZ10 

50 

1.2 

180 

4.1 

5 

38.0 

36.0 

1/4M52Z10 

52 

1.2 

200 

4.0 

5 

39.5 

37  4 

1/4M56Z10 

56 

1.1 

230 

3.8 

5 

42.6 

40.3 

1/4M62Z10 

62 

1.0 

290 

3.3 

5 

47.1 

44.6 

1/4M68Z10 

68 

0.92 

350 

3.0 

5 

51.7 

49.0 

1/4M75Z10 

75 

0.83 

450 

2.8 

5 

56.0 

54.0 

1/4M82Z10 

82 

0.76 

550 

2.5 

5 

62.2 

59.0 

1/4M91Z10 

91 

0.69 

700 

2  3 

5 

69.2 

65.5 

1/4M100Z10 

100 

0.63 

900 

2.0 

5 

760 

72.0 

1/4M105Z10 

105 

0.60 

1000 

1.9 

5 

79.8 

75.6 

*VR  t  —  Test  Voltage  for  5%  Tolerance  Device  VR2  —  Test  Voltage  for  1 0%  Tolerance  Device 


SPECIAL  SELECTIONS  AVAILABLE  INCLUDE: 

1  —  Nominal  zener  voltages  between  those  shown. 

2  —  Matches  sets:  (Standard  Tolerances  are  ±5.0%,  ±3.0%.  ±2.0%,  ±1 .0%)  depending  on  voltage  per  device. 

a.  Two  or  more  units  for  series  connection  with  specified  tolerance  on  total  voltage.  Series  matched  sets  make  possible  higher  zener  voltages  and 
provide  lower  temperature  coefficients,  lower  dynamic  impedance  and  greater  power  handling  ability. 

b.  Two  or  more  units  matched  to  one  another  with  any  specified  tolerance. 

3  —  Tight  voltage  tolerances:  1 .0%,  2.0%,  3.0%. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


500-M I L L IW ATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

•  Complete  Voltage  Range  —  2.4  to  110  Volts 

•  00-35  Package  —  Smaller  than  Conventional  D0-7  Package 

•  Double  Slug  Type  Construction 

•  Metallurgical^  Bonded  Construction 

•  Oxide  Passivated  Die 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designer's  Data  sheets  permit  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  curves  —  representing 
boundaries  on  device  characteristics  -  are  given  to  facilitate 
"worst  case"  design. 


1.5KE6.8.A  thru  1.5KE200.A 
See  Page  4-71 


1N746  thru  1N759 
1N957A  thru  1N986A 
1N4370  thru  1N4372 


GLASS ZENER  DIODES 

500  MILLIWATTS 
2.4-110  VOLTS 


MAXIMUM  RATINGS 


Rating 

Symbol 

Valua 

Unit 

DC  Power  Dissipation  @  TL  <  50°C, 

Lead  Length  =  3/8" 

•JEDEC  Registration 

400 

mW 

•Derate  above  TL  =  50°C 

3.2 

mW/°C 

Motorola  Device  Ratings 

500 

mW 

Derate  above  TL  =  50°C 

3.33 

mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 
"JEDEC  Registration 
Motorola  Device  Ratings 

TJ.  Tstg 

-65  to +175 
-65  to  +200 

°C 

"Indicates  JEDEC  Registered  Data. 
MECHANICAL  CHARACTERISTICS 


MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C.  1/16" 

from  case  for  10  seconds 
FINISH:  All  external  surfaces  are  corrosion  resistant  with  readily  solderable  leads. 
POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode,  cathode 

will  be  positive  with  respect  to  anode. 
MOUNTING  POSITION:  Any 


STEADY  STATE  POWER  DERATING 


100     120     140      160      1B0  200 
tL.  LEAD  TEMPERATURE  l°C) 


0, 


~0  t 


n 


NOTES: 

I.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  8.  HEAT  SLUGS.  IF  ANY.  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER,  8UT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
OF  B. 

2  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH.  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3.  POLARITY  DENOTED  BY  CATHODE  BAND. 

4.  DIMENSIONING  AND  T0LERANCING  PER 
ANSI  Y14.5.  1973 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX* 

MIN 

MAX 

A 

3.05 

5  08 

0.120 

0  200 

1 

1.52 

2  29 

c  osc 

0  090 

0 

0.46 

056 

0.018 

0  022 

F 

1.27 

0.050 

K 

2540 

38.10 

1.000 

1.500 

All  JEOEC  dimensions  and  notes  apply. 

CASE  299-02 
DO-204AH 
GLASS 
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1N746  thru  1N759,  1N957A  thru  1N986A,  1N4370  thru  1N4372 


ELECTRICAL  CHARACTERISTICS 


=  25°C.  VF  =  1.5  V  max  al  200  mA  for  all  types) 


— z — : — i — 1 

Nominal 

"Maximum 

Maximum  Reverse  Leakage  Current 

Zener  Voltage 

Test 

Maximum  Zener  Impedance 

DC  Zener  Current 

Typ« 

Vz  •  "ZT 

Current 

ZZTe  IZT 

ZM 

TA  -  25°C 

TA  - 150°C 

Number 

(Note  2) 

>ZT 

(Note  3) 

(Note  41 

l„@VR  =  1  V 

lR@VR-1  V 

(Note  1 1 

Volts 

mA 

Ohms 

mA 

uA 

uA 

1N4370 

2.4 

20 

30 

150 

190 

1 00 

200 

1N4371 

2.7 

20 

30 

1 35 

165 

1 50 

1N4372 

3.0 

20 

29 

1 20 

150 

50 

100 

IN  746 

3.3 

20 

28 

110 

135 

10 

30 

1N747 

3.6 

20 

24 

100 

125 

10 

30 

1 N748 

3.9 

20 

23 

95 

115 

10 

30 

IN  749 

4.3 

20 

22 

85 

105 

30 

1N750 

4.7 

20 

19 

75 

95 

2 

30 

1N751 

5.1 

20 

17 

70 

85 

1 

20 

1 N752 

5.6 

20 

1 1 

65 

80 

1 

20 

IN  753 

6.2 

20 

7 

60 

70 

0.1 

20 

1N754 

6.8 

20 

5 

55 

65 

0.1 

20 

1N755 

7.5 

20 

6 

50 

60 

0.1 

20 

1N756 

8.2 

20 

8 

45 

55 

0.1 

20 

1N757 

9.1 

20 

10 

40 

50 

0.1 

20 

1N758 

10 

20 

17  w 

35 

45 

0.1 

20 

IN  759 

12 

20 

30 

30 

35 

0.1 

20 

Type 
Number 
(Note  11 

Nominal 
Zener  Voltage 

Vz 
(Note  21 
Volts 

Test 
Current 

'ZT 
mA 

Maxim 

um  Zener  Impedance 
(Note  3 1 

'Maximum 
DC  Zener  Current 

>ZM 
(Note  4) 
mA 

Maximum  Reverse  Current 

ZzT  ®  'ZT 
Ohms 

ZZK  @  'ZK 
Ohms 

IZK 
mA 

Ir  Maximum 
MA 

Test  Voltage  Vdc 
6%     VR  10% 

1N957A 

6.8 

18.5 

4.5 

700 

1.0 

47 

61 

150 

5.2 

4.9 

1N958A 

7.5 

16.5 

5.5 

700 

0.5 

42 

55 

75 

5.7 

5.4 

1N959A 

8.2 

15 

6.5 

700 

0.5 

38 

50 

50 

6  2 

5.9 

1N960A 

9.1 

14 

7.5 

700 

0.5 

35 

45 

25 

6.9 

6.6 

1N961 A 

10 

12.5 

8.5 

700 

0.25 

32 

41 

10 

7.6 

7.2 

1 N962A 

11 

11.5 

9.5 

700 

0.25 

28 

37 

5 

8.4 

8.0 

1N963A 

12 

10.5 

11.5 

700 

0.25 

26 

34 

5 

9.1 

8.6 

1N964A 

13 

9.5 

13 

700 

0.25 

24 

32 

5 

9.9 

9.4 

1N965A 

15 

8.5 

16 

700 

0.25 

21 

27 

8  1 

11.4 

10.8 

1N966A 

16 

7.8 

17 

700 

0.26 

19 

37 

5 

12.2 

11.5 

1N967A 

18 

7.0 

21 

750 

0.25 

17 

23 

5 

13.7 

13.0 

1N968A 

20 

6.2 

25 

750 

0.25 

15 

20 

5 

15.2 

14.4 

1N969A 

22 

5.6 

29 

750 

0.25 

14 

18 

S 

16.7 

15.8 

1N970A 

24 

5.2 

33 

750 

0.25 

13 

17 

5 

18.2 

17.3 

1N971 A 

27 

4.6 

41 

750 

0.25 

11 

16 

5 

20.6 

19.4 

1N972A 

30 

4.2 

49 

1000 

0.25 

10 

13 

5 

22.8 

21.6 

1N973A 

33 

3.8 

58 

1000 

0.25 

9.2 

12 

5 

25.1 

23.8 

1N974A 

36 

3.4 

70 

1000 

0.25 

8.5 

11 

5 

27.4 

25.9 

1N975A 

39 

3.2 

80 

1000 

0.25 

7.8 

10 

5 

29.7 

28.1 

1N976A 

43 

3.0 

93 

1500 

0.25 

7.0 

9.6 

5 

32.7 

31.0 

1N977A 

47 

2.7 

105 

1500 

0.25 

6.4 

8.8 

5 

35.8 

33.8 

1N978A 

61 

2.5 

125 

1500 

0.25 

5.9 

8.1 

5 

38.8 

36.7 

1N979A 

56 

2.2 

150 

2000 

0.25 

5.4 

7.4 

,  5 

42.6 

40.3 

1N980A 

62 

20 

185 

2000 

0.25 

4.9 

6.7 

5 

47.1 

44.6 

1  N  98 1  A 

68 

1.8 

230 

2000 

0.25 

4.5 

6.1 

5 

51.7 

49  0 

1N982A 

75 

1.7 

270 

2000 

0.25 

1.0 

5.5 

5 

56.0 

54.0 

1N983A 

82 

1.5 

330 

3000 

0.25 

3.7 

5.0 

5 

62.2 

59.0 

1N984A 

91 

1.4 

400 

3000 

0.25 

3.3 

4.5 

5 

69.2 

65.5 

1N985A 

100 

1.3 

500 

3000 

0.25 

3.0 

4.5 

5 

76 

72 

1  N986A 

110 

1.1 

750 

4000 

0.25 

2.7 

4.1 

5 

83.6 

79.2 

NOTE  1.  TOLERANCE  AND  VOLTAGE  DESIGNATION 

Tolerance  Designation 

The  type  numbers  shown  have  tolerance  designations 
as  follows: 

1N4370  series:  ±10%,  suffix  A  for  ±5%  units, 
C  for  ±2%,  D  for  ±1%. 

1N746  series:  ±10%,  suffix  A  for  ±  5%  units, 
C  for  ±2%,  D  for  ±1%. 

1N957  series:  ±10%,  suffix  A  for  ±10%  units, 
C  for  ±2%,  D  for  ±1%, 
suffix  B  for  ±5%  units, 
Cfor  ±2%,  Dfor  ±1%. 


Voltage  Designation 

To  designate  units  with  zener  voltages  other  than  those 
listed,  the  Motorola  type  number  should  be  modified  as 
shown  below.  Unless  otherwise  specified,  the  electrical 
characteristics  other  than  the  nominal  voltage  (V^)  and 
test  voltage  for  leakage  current  will  conform  to  the 
characteristics  of  the  next  higher  voltage  type  shown 
in  the  table. 

Matched  Sets  for  Closer  Tolerances  or  Higher  Voltages 

Series  matched  sets  make  zener  voltages  in  excess  of 
100  volts  or  tolerances  of  less  than  5%  possible  as  well 
as  providing  lower  temperature  coefficients,  lower  dynamic 
impedance  and  greater  power  handling  ability. 

For  Matched  Sets  or  other  special  circuit  requirements, 
contact  your  Motorola  Sales  Representative. 


1N746  thru  1N759,  1N957A  thru  1N986A,  1N4370  thru  1N4372 


NOTE  2.  ZENER  VOLTAGE  (Vz)  MEASUREMENT 

Nominal  zener  voltage  is  measured  with  the  device 
junction  in  thermal  equilibrium  at  the  lead  temperature 
of  30°C  ±  1  °C  and  3/8"  lead  length. 

NOTE  3.  ZENER  IMPEDANCE  (Zz>  DERIVATION 

Zzj  and  ZzK  are  measured  by  dividing  the  ac  voltage 
drop  across  the  device  by  the  ac  current  applied.  The 
specified  limits  are  for  lz(ac)  =  0.1  lz(dc)  with  the  ac 
frequency  =  60  Hz. 

NOTE  4.  MAXIMUM  ZENER 
CURRENT  RATINGS  (Izm) 

Maximum  zener  current  ratings  are  based  on  the 
maximum  voltage  of  a  10%  1N746  type  unit  or  a  20% 
1N957  type  unit.  For  closer  tolerance  units  (10%  or  5%) 
or  units  where  the  actual  zener  voltage  (Vz)  is  known  at 
the  operating  point,  the  maximum  zener  current  may  be 
increased  and  is  limited  by  the  derating  curve. 


APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener 
diode  is  temperature  dependent,  it  is  necessary  to 
determine  junction  temperature  under  any  set  of 
operating  conditions  in  order  to  calculate  its  value.  The 
following  procedure  is  recommended: 

Lead  Temperature,  T|_,  should  be  determined  from: 

Tl  =  0laPd  +  ta 

is  the  lead-to-ambient  thermal  resistance  (°C/W| 
and  Pq  is  the  power  dissipation.  The  value  for  0|_A 
will  vary  and  depends  on  the  device  mounting  method. 
eLA  'S  generally  30-40°C/W  for  the  various  clips  and 
tie  points  in  common  use  and  for  printed  circuit 
board  wiring. 

The  temperature  of  the  lead  can  also  be  measured  using 
a  thermocouple  placed  on  the  lead  as  close  as  possible 
to  the  tie  point.  The  thermal  mass  connected  to  the  tie 
point  is  normally  large  enough  so  that  it  will  not  signi- 
ficantly respond  to  heat  surges  generated  in  the  diode  as 
a  result  of  pulsed  operation  once  steady-state  conditions 
are  achieved.  Using  the  measured  value  of  T|_,  the 
junction  temperature  may  be  determined  by: 
Tj  =  TL+ATJL 

ATj|_  is  the  increase  in  junction  temperature  above 

the  lead  temperature  and  may  be  found  from  Figure  1 

for  dc  power. 

ATJL  =  9jLPD 
For  worst-case  design,  using  expected  limits  of  lz, 
limits  of  Pd  and  the  extremes  of  Tj(ATj)  may  be  esti- 
mated. Changes  in  voltage,  Vz,  can  then  be  found  from: 
AV  =  0VZATJ 
"VZ.  tne  zener  voltage  temperature  coefficient,  is 
found  from  Figures  3  and  4. 


Under  high  power-pulse  operation,  the  zener  voltage 
will  vary  with  time  and  may  also  be  affected  signifi- 
cantly by  the  zener  resistance.  For  best  regulation,  keep 
current  excursions  as  low  as  possible. 

Surge  limitations  are  given  in  Figure  6.  They  are 
lower  than  would  be  expected  by  considering  only 
junction  temperature,  as  current  crowding  effects  cause 
temperatures  to  be  extremely  high  in  small  spots, 
resulting  in  device  degradation  should  the  limits  of 
Figure  6  be  exceeded. 

:  FIGURE  1  -  TYPICAL  THERMAL  RESISTANCE 


10000 
7000 
5000 


1000 
700 
500 

200 

100 
70 
50 


0.1 
0.07 
0.05 


0.01 
0.007 
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0.002 
0001 


-J 
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FIGURE  2  -  TYPICAL  LEAKAGE  CURRENT 


l  0 


1   1   1  1   1  1 

TYPICAL  LEAKAGE  CURRENT 
AT  80".  OF  NOMINAL 
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i 

♦  12 
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■ 
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—  *2 
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1N746  thru  1N759,  1N957A  thru  1N986A,  1N4370  thru  1N4372 


FIGURE  3  -  TEMPERATURE  COEFFICIENTS 
{-55°C  to  +150°C  temperature  range;  90%  of  the  units  are  in  the  ranges  indicated.) 


Vz,  ZEMER  VOLTAGE  (VOLTS)  Vz.  ZENER  VOLTAGE  (VOLTS) 


FIGURE  4  -  EFFECT  OF  ZENER  CURRENT  FIGURE  5  -  TYPICAL  CAPACITANCE 


VZ,  ZENER  VOLTAGE  (VOLTS)  vz,  ZENER  VOLTAGE  (VOLTS) 
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1N746  thru  1N759,  1N957A  thru  1N986A,  1N4370  thru  1N4372 


FIGURE  7  -  EFFECT  OF  ZENER  CURRENT 
ON  ZENER  IMPEDANCE 


OS      10      2.0        5.0      10       20         50  100 
lz,  ZENER  CURRENT  lm»l 


FIGURE  8  -  EFFECT  OF  ZENER  VOLTAGE 
ON  ZENER  IMPEDANCE 


2.0     3.0       5  0    7.0     10  20     30        50    70  100 

Vz.  ZENER  VOLTAGE  {VOLTSI 


FIGURE  9  -  TYPICAL  NOISE  DENSITY 


FIGURE  10  -  NOISE  DENSITY  MEASUREMENT  METHOD 


40  60 
Vz.  ZENER  VOLTAGE  IVOLTSI 


Load  Amplifie 
\Resistor 


Filter 

<0 

=  2.0  kHz 

<1 

-  1.0  kHz 

<2 

=  3.0  kHz 

BW 

=  2.0  kHz 

True 
RMS 
Volt 
Meter 


Noise  Density 

(Volts  Per  Square  Root  Bandwidth)  = 


Overall  Gain  \/BW 
Where:     BW  =  Filter  Bandwidth  (Hz) 

vout  =  Output  Noise  (Volts  RMS) 

The  input  voltage  and  load  resistance  are  high  so  that  the  zener 
diode  is  driven  from  a  constant  current  source.  The  amplifier  is 
low  noise  so  that  the  amplifier  noise  is  negl igibte  compared  to 
that  of  the  test  zener.  The  filter  bandpass  is  known  so  that  the 
noise  density  can  be  calculated  from  the  formula  shown. 


FIGURE  11  -  TYPICAL  FORWARD  CHARACTERISTICS 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


1N821,A  1N823,A 
1N825,A  1N827,A 
1N829.A 


TEMPERATURE-COMPENSATED  ZENER 
REFERENCE  DIODES 

Temperature -compensated  zener  reference  diodes  utilizing  a 
nitride  passivated  junction  for  long-term  voltage  stability.  A  rugged, 
glass-enclosed,  hermetically  sealed  structure. 

Designer's  Data  for  "Worst-Case"  Conditions 

The  Designers  Data  Sheet  permits  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  data  -  representing 
device  characteristic  boundaries  -  are  given  to  facilitate  "worst- 
case"  design. 


MAXIMUM  RATINGS 


Junction  Temperature  -55to+175C 

Storage  Temperature:  -65  to  +1  75  C 

DC  Power  Dissipation:  400  mW  @  TA  =  50°C 


MECHANICAL  CHARACTERISTICS 


CASE:  Hermetically  sealed,  all-glass 
DIMENSIONS:  See  outline  drawing. 

FINISH:     All  external  surfaces  are  corrosion  resistant  and  1 

solderable  and  weldable. 
POLARITY:  Cathode  indicated  by  polarity  band. 
WEIGHT:  0.2  Gram  (approx) 
MOUNTING  POSITION:  Any 


i  are  readily 


1 


ELECTRICAL  CHARACTERISTICS  (TA  =  25°C  unless  otherwise  noted. 

Vz  =  6.2  V  ±  5.0%*  @  IzT  =  7.5  mA) 


JEDEC 
Type  No. 

Maximum 
Voltage 
Change 
^Vz  (Volts) 
{Note  1) 

Ambient 
Test 
Temperature 

°C 
±1°C 

Temperature 
Coefficient 
%/°C 
(Note  1) 

Maximum 
Dynamic 
Impedance 
ZZy  Ohms 
(Note  2) 

1M821 

0.096 

-55,  0, +25,  +75, +100 

0.01 

15 

1N823 

0.048 

0.005 

1N825 

0019 

0.002 

1N827 

0.009 

0.001 

1N829 

0.005 

0.0005 

1  N821  A 

0.096 

0.01 

10 

1N823A 

0.048 

0  005 

1N825A 

0.019 

0.002 

1N827A 

0  009 

0.001 

1N829A 

0.005 

0  0005 

"Tighter-tolerance  units  ava 

able  on  special  request. 

TEMPERATURE- 
COMPENSATED 
SILICON  ZENER 
REFERENCE  DIODES 

6.2  V,  400  mW 


IT] 

-1 


CASE  299-02 
DO-204AH 
GLASS 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3.06 

5.08 

0.120 

0.200 

I 

1.52 

2.29 

0.060 

11  090 

D 

0.46 

0.56 

0.018 

0.022 

F 

1  27 

0  050 

K 

25.40 

38  10 

1.000 

1  500 

All  JEDEC  dimensions  and  notes  apply- 


© 


K 

"  t 

K 

L 

DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.84 

7.62 

0.230 

0.300 

B 

2.16 

2.72 

0.085 

0.107 

D 

0.46 

0.56 

0.018 

O.022 

F 

1.27 

0.050 

K 

25.40 

3810 

1.000 

1.500 

All  JEDEC  dimensions  and  notes  apply 

CASE  51-02 
DO-204AA 
GLASS 
"A"  SUFFIX  ONLY 
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1N821,  A,  1N823,  A,  1N825,  A,  1N827,  A,  1N829,  A 


MAXIMUM  VOLTAGE  CHANGE  versus  AMBIENT  TEMPERATURE 

(with  lZT  -  7.5  mA  ±0.01  mA)  (See  Note  3) 


FIGURE  1a 


1N821  thru  1N829 

r. 


TA,  AMBIENT  TEMPERATURE  PC) 


FIGURE  1b 


1N821.A/ 

/  1 

/  1N823 

A 

1N825.A 

1N827.A 

1N829.A 

1N829.A 

1N827.A 

1N825.A 

lN82i\ 

\  1N823 

A 

\  1 



100 


ZENER  CURRENT  versus  MAXIMUM  VOLTAGE  CHANGE 

(At  Specified  Temperatures) 
(See  Note  4) 

MORE  THAN  95%  OF  THE  UNITS  ARE  IN  THE  RANGES  INDICATED  BY  THE  CURVES. 


FIGURE  2  -  1N821  SERIES 


FIGURE  3  -  1N821A  SERIES 


ID 

3.0 

< 

3  0 

7.6 

en 

cc 

7.0 

u 

en 

SO 

N 

rsi 

50 

40 

•  *25°C 

IZT 

\ 

1  

+100°C- 

_=^-*25°C 

- -55°C  1 

-50  -25  0  25 

VZ.  MAXIMUM  VOLTAGE  CHANGE  ImV) 
(Referenced  to  lZT  3  7-5  mA) 


9.0 

< 

80 

7.5 

DZ 
=> 

7.0 

u 

oc 

Z 

6.0 

r--j 

rsj 

'               /  // 

+25°C — ±*J/ 

1  J7A- 

-*100°C 

-55" 

"ZT 

+1 

)0°C  y/y 

^-55°C 

Vz.  MAXIMUM  VOLTAGE  CHANGE  ImV) 
I  to  lZT  "  7-5  mA) 


4-11 


1N821,  A,  1N823,  A,  1N825,  A,  1N827,  A,  1N829,  A 


MAXIMUM  ZENER  IMPEDANCE  versus  ZENER  CURRENT 

(See  Noie  2) 

MORE  THAN  95%  OF  THE  UNITS  ARE  IN  THE  RANGES  INDICATED  BY  THE  CURVES. 


FIGURE  4  -  1N821  SERIES 


FIGURE  5  —  1N821A  SERIES 
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4.0  6.0  8.0  10  20 
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NOTE  1: 

Voltage  Variation  UV;?)  and  Temperature  Coefficient- 
All  reference  diodes  are  characterized  by  the  "box  method".  This 
guarantees  a  maximum  voltage  variation  (AV^I  over  the  specified 
temperature  range,  at  the  specified  test  current  Ozt'-  verified  by 
tests  at  indicated  temperature  points  within  the  range.  V^  is  meas- 
ured and  recorded  at  each  temperature  specified.  The  AV£  between 
the  highest  and  lowest  values  must  not  exceed  the  maximum  AV^ 
given.  This  method  of  indicating  voltage  stability  is  now  used  for 
JEDEC  registration  as  well  as  for  military  qualification.  The  former 
method  of  indicating  voltage  stability  -  by  means  of  temperature 
coefficient  —  accurately  reflects  the  voltage  deviation  at  the  tempera- 
ture extremes,  but  is  not  necessarily  accurate  within  the  tempera- 
ture range  because  reference  diodes  have  a  nonlinear  temperature 
relationship.  The  temperature  coefficient,  therefore,  is  given  only 
as  a  reference. 
NOTE  2: 

The  dynamic  zener  impedance,  Z^y,  is  derived  from  the  60-Hz  ac 
voltage  drop  which  results  when  an  ac  current  with  an  rms  value 
equal  to  1 0%  of  the  dc  zener  current,  I^T-  is  superimposed  on  l^j- 
Curves  showing  the  variation  of  zener  impedance  with  zener  current 
for  each  series  are  given  in  Figures  4  and  5. 


NOTE  3: 

These  graphs  can  be  used  to  determine  the  maximum  voltage  change 
of  any  device  in  the  series  over  any  specific  temperature  range.  For 
example,  a  temperature  change  from  0  to  +50°C  will  cause  a  volt- 
age change  no  greater  than  +31  mV  or  -31  mV  for  1N821  or  1N821A, 
as  illustrated  by  the  dashed  lines  in  Figure  1.  The  boundaries  given 
are  maximum  values.  For  greater  resolution,  an  expanded  view  of 
the  shaded  area  in  Figure  1a  is  shown  in  Figure  1b. 

NOTE  4: 

The  maximum  voltage  change,  AV^,  Figures  2  and  3  is  due  en- 
tirely to  the  impedance  of  the  device.  If  both  temperature  and  Izt 
are  varied,  then  the  total  voltage  change  may  be  obtained  by  graph- 
ically adding  AV£  in  Figure  2  or  3  to  the  AV£  in  Figure  1  for  the 
device  under  consideration.  If  the  device  is  to  be  operated  at  some 
stable  current  other  than  the  specified  test  current,  a  new  set  of 
characteristics  may  be  plotted  by  superimposing  the  data  in  Figure  2 
or  3  on  Figure  1.  For  a  more  detailed  explanation  see  AN-437 
(Application  Note). 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


TEMPERATURE-COMPENSATED  ZENER 
REFERENCE  DIODES 

Temperature-compensated  zener  reference  diodes  utilizing  an 
oxide-passivated  junction  for  long-term  voltage  stability.  A  rugged, 
glass-enclosed,  hermetically  sealed  structure. 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  Sheet  permits  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  data  —  representing 
device  characteristic  boundaries  —  are  given  to  facilitate  "worst 
case"  design. 


MAXIMUM  RATINGS 


Junction  Temperature:  55  to +175  C 

Storage  Temperature.  -65  to  +175  C 

DC  Power  Dissipation:  500  mW  @  Tfl  =  25°C 


MECHANICAL  CHARACTERISTICS 


CASE:  Hermetically  sealed,  all-glass 
DIMENSIONS:  See  outline  drawing. 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily 

solderable  and  weldable. 
POLARITY:  Cathode  indicated  by  polarity  band. 
WEIGHT:  0.2  Gram  (approx) 
MOUNTING  POSITION:  Any 


ELECTRICAL  CHARACTERISTICS  (TA  -  25  C  unless  otherwise  noted 

V2  =  9.0  V  ±5.0%"  @  lZT  =  7.5  mA) 


JEDEC 
Type  No. 
(Note  11 

Maximum 
Voltage 
Change 
AVZ  (Voltsl 
(Note  21 

Ambient 
Test 
Temperature 

°C 
±1°C 

Temperature 
Coefficient 

%/°C 
(Note  21 

Maximum 
Dynamic 
Impedance 
ZZT  (Ohms) 
(Note  3) 

1N935 

0  06  7 

0,  +25,  +75 

0.01 

20 

1M936 

0.033 

0.005 

1N937 

0  01  3 

0.002 

1N938 

0.006 

0.001 

1N939 

0.003 

0.0005 

1N935A 

0.139 

-55,  0.+25, 
+75, +100 

0.01 

20 

1N936A 

0.069 

0.005 

1N937A 

0027 

0.002 

1N938A 

0.013 

0.001 

1N939A 

0.007 

0.0005 

1N935B 

0.184 

-56. 0,  +25, 
+  75, +100,  +150 

0.01 

20 

1N936B 

0.092 

0.005 

1N937B 

0.037 

0.002 

1N938B 

0.018 

0.001 

1N939B 

0009 

0.0005 

•Tighter  tolerance  units  available  on  special  request. 

1N935,A,B 

thru 
1N939,A,B 


TEMPERATURE- 
COMPENSATED 
SILICON  ZENER 
REFERENCE  DIODES 

9.0  V,  500  mW 


D  • 

K 

t  A 

""I 

K 

DIM 

Mil  1  IMIT 1  RS 

INCHIS 

MIN 

MAX 

MIN 

MAX 

A 

5.84 

7.62 

0.230 

0  300 

B 

2.16 

2.72 

0.085 

0  107 

D 

046 

0.56 

0.018 

0  022 

F 

1.27 

0  050 

K 

25.40 

38.10 

1.000 

1.500 

All  JEDEC  dimensions  and  notes  apply 

CASE  51-02 
DO-204AA 
GLASS 

NOTES: 

I   PACKAGE  CONTOUR  OPTIONAL  WITHIN  0IA  B  AND 
LENGTH  A  HEAT  SLUGS.  IF  ANY,  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER,  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  OF  DIA  B. 

2.  LEAD  DIA  NOT  CONTROLLED  IN  ZONES  F.  TO  ALLOW 
FOR  FLASH.  LEAD  FINISH  BUILDUP.  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS 
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1N935,  A,  B  thru  1N939,  A,  B 


MAXIMUM  VOLTAGE  CHANGE  versus  TEMPERATURE 

(with  I2t  =  7.5  mA  ±0.01  mAI   (See  Note  4) 


FIGURE  lb 
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MAXIMUM  VOLTAGE  CHANGE  versus  TEMPERATURE 

(with  lZT  -  7.5  mA  ±0.01  mA)   [See  Note  4) 

1N935A  thru  1N939A 


FIGURE  2a 


FIGURE  2b 
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1N935,  A,  B  thru  1N939,  A,  B 


MAXIMUM  VOLTAGE  CHANGE  versus  TEMPERATURE 

(with  Izx  =  7.5  mA  ±0.01  mAI  (See  Note  4) 


FIGURE  3a 


1N935B  thru  1N939B 


FIGURE  3b 
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FIGURE  4  -  ZENER  CURRENT  versus  MAXIMUM 
VOLTAGE  CHANGE    (at  specified  temperaturesl 
(See  Note  5) 


111 


MORE  THAN  95%  OF  THE  UNITS  ARE  IN  THE  RANGES  INDICATED  BY  THE  CURVES 
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FIGURE  5  -  MAXIMUM  ZENER  IMPEDANCE 
versus  ZENER  CURRENT 

(See  Note  3) 

n  MORE  THAN  95\  OF  THE  UNITS  ARE  IN  THE  RANGES  INOICATEO  8Y  THE  CURVES 


1.0  10 
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1N935,  A,  B  thru  1N939,  A,  B 


(MOTE  1: 

Types  1N935B,  1N937B,and  1N939B  are  available  to  MILS- 19500/ 
156  and  MEG-A-LIFE  II,  Levels  1,  2,  &  3,  specifications. 

NOTE  2: 

Voltage  Variation  UV^)  and  Temperature  Coefficient. 
All  reference  diodes  are  characterized  by  the  "box  method".  This 
guarantees  a  maximum  voltage  variation  (aVz)  over  the  specified 
temperature  range,  at  the  specified  test  current  (I^tK  verified  by 
tests  at  indicated  temperature  points  within  the  range.  This  method 
of  indicating  voltage  stability  is  now  used  for  JEDEC  registration  as 
well  as  for  military  qualification.  The  former  method  of  indicating 
voltage  stability  -  by  means  of  temperature  coefficient  —  accurately 
reflects  the  voltage  deviation  at  the  temperature  extremes,  but  is  not 
necessarily  accurate  within  the  temperature  range  because  reference 
diodes  have  a  nonlinear  temperature  relationship.  The  temperature 
coefficient,  therefore,  is  given  only  as  a  reference. 

NOTE  3: 

Zener  Impedance  Derivation 

The  dynamic  zener  impedance,  Z^T-  is  derived  from  the  60-Hz  ac 
voltage  drop  which  results  when  an  ac  current  with  an  rms  value 
equal  to  10%  of  the  dc  zener  current,  l^j,  is  superimposed  on  I^T' 


Curves  showing  the  variation  of  zener  impedance  with  zener  current 
for  each  series  are  given  in  Figure  5.  A  cathode-ray  tube  curve-trace 
test  on  a  sample  basis  is  used  to  ensure  that  each  zener  characteristic 
has  a  sharp  and  stable  knee  region. 

NOTE  4: 

These  graphs  can  be  used  to  determine  the  maximum  voltage  change 
of  any  device  in  the  series  over  any  specific  temperature  range.  For 
example,  a  temperature  change  from  +25  to  +50°C  will  cause  a  volt- 
age change  no  greater  than  +22  mV  or  -22  mV  for  1N935,  as  illus- 
trated by  the  dashed  lines  in  Figure  1.  The  boundaries  given  are 
maximum  values.  For  greater  resolution,  expanded  views  of  the 
shaded  areas  in  Figures  1a,  2a,  and  3a  are  shown  in  Figures  1b,  2b, 
and  3b  respectively. 

NOTE  5: 

The  maximum  voltage  change,  aV^,  in  Figure  4  is  due  entirely  to  the 
impedance  of  the  device.  If  both  temperature  and  I^T  are  varied, 
then  the  total  voltage  change  may  be  obtained  by  adding  aVz  in  Fig- 
ure 4  to  the  aVz  in  Figure  1,  2,  or  3  for  the  device  under  considera- 
tion. If  the  device  is  to  be  operated  at  some  stable  current  other 
than  the  specified  test  current,  a  new  set  of  characteristics  may  be 
plotted  by  superimposing  the  data  in  Figure  4  on  Figure  1,  2,  or  3. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designers  Data  Sheet 


1N941,A,B 

thru 
1N945AB 


TEMPERATURE-COMPENSATED  ZENER 
REFERENCE  DIODES 

Temperature-compensated  zener  reference  diodes  utilizing  an 
oxide-passivated  junction  for  long-term  voltage  stability.  A  rugged, 
glass-enclosed,  hermetically  sealed  structure. 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  Sheet  permits  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  data  -  representing 
device  characteristic  boundaries  —  are  given  to  facilitate  "worst 
case"  design. 


MAXIMUM  RATINGS 


Junction  Temperature:  -55  to +175  C 

Storage  Temperature:  €5  to +175  C 

DC  Power  Dissipation:  500  mW  <S>  TA  =  25°C 


MECHANICAL  CHARACTERISTICS 


CASE:  Hermetically  sealed,  all-glass 
DIMENSIONS:  See  outline  drawing. 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily 

solderable  and  weldable. 
POLARITY:  Cathode  indicated  by  polarity  band. 
WEIGHT:  0.2  Gram  (approx) 
MOUNTING  POSITION:  Any 


ELECTRICAL  CHARACTERISTICS  (TA  =  25°C  unless  otherwise  noted 


Vz  =  11.7  V 

±  5.0%*  @  Izt 

=  7.5  mA) 

Maximum 

Ambient 

Maximum 

Voltage 

Test 

Temperature 

Dynamic 

JEDEC 

Change 

Temperature 

Coefficient 

1  mpedance 

Type  No. 

-^Vz  (Voltsl 

°C 

%/°C 

ZZT  10hm5' 

(Note  11 

INote  21 

±1°C 

(Note  21 

INote  31 

1N941 

0.088 

0.01 

1N942 

0.044 

0  005 

1N943 

0.018 

0,  +25.  +75 

0.002 

30 

1N944 

0.009 

0.001 

1N945 

0.004 

0.0005 

1 N941 A 

0.181 

0.01 

1N942A 

0.090 

-55,  0,  +25, 
+75, +100 

0.005 

1 M943A 

0.036 

0.002 

30 

1N944A 

0.018 

0.001 

1 N945A 

0.009 

0.0005 

1N941B 

0.239 

0.01 

1 N942B 

0.120 

-55,  0,  +25. 
+75, +100, +150 

0.005 

1N943B 

0.047 

0  002 

30 

1N944B 

0.024 

0.001 

1M945B 

0.012 

0.0005 

•Tighter-tolerance  units  available  on  special  request. 

TEMPERATURE- 
COMPENSATED 
SILICON  ZENER 
REFERENCE  DIODES 

11.7  V,  500  mW 


D — — 

I  I 

K 

-J' I 

'  A 

I  £ 

K 

71? 

i_ 

DIM 

MILUMETEHS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5  84 

7.62 

0.230 

0300 

B 

2  16 

2  72 

0  085 

0  107 

D   i  0.46 

0  66    i  0.018 

0  022 

F 

1.27 

0  050 

K 

25  40 

38  HI 

[000 

1  500 

All  JEDEC  dimensions  and  notes  apply 

CASE  51-02 
DO-204AA 
GLASS 

NOTES 

1  PACKAGE  CONTOUR  OPTIONAL  WITHIN  DIA  B  AND 
LENGTH  A  HEAT  SLUGS,  IF  ANY,  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER.  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  0 F  DIA  B 

2  LEA0  DIA  NOT  CONTROLLED  IN  ZONES  F.  TO  ALLOW 
FOR  FLASH,  LEAD  FINISH  BUIL0UP.  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS 
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1N941,  A,  Bthru  1N945,  A,  B 


FIGURE  4  -  ZENER  CURRENT  versus  MAXIMUM 
VOLTAGE  CHANGE  (At  specified  temperatures) 

(See  Note  5) 


MORE  THAN  95%  OF  THE  UNITS  ARE  IN  THE  RANGES  INDICATED  BY  THE  CURVES 
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FIGURE  5  -  MAXIMUM  ZENER  IMPEDANCE  versus 
ZENER  CURRENT 

(See  Note  3) 


MORE  THAN  9S%  OF  THE  UNITS  ARE  IN  THE  RANGES  INDICATED  BY  THE  CURVES 
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1N941,  A,  B  thru  1N945,  A,  B 


FIGURE  6  -  DISTRIBUTION  OF  MAXIMUM  GENERATED  NOISE 

50,  1  1  ,  1  1  1  1  1  1  1  1  |  1  1  [  ,  r 


100 

fc.  CENTER  FREQUENCY  (kHz) 


NOTE  1: 

Types  1N941B,  1N943B,and  1N944B  are  available  to  Ml  L-S- 1 9500/ 
157  and  MEG-A-LIFE  II,  Levels  1,  2,  &  3.  specifications. 

NOTE  2: 

Voltage  Variation  (jV^)  and  Temperature  Coefficient. 
All  reference  diodes  are  characterized  by  the  "box  method".  This 
guarantees  a  maximum  voltage  variation  (aV^)  over  the  specified 
temperature  range,  at  the  specified  test  current  (Izt'>  verified  by 
tests  at  indicated  temperature  points  within  the  range.  This  method 
of  indicating  voltage  stability  is  now  used  for  JEDEC  registration  as 
well  as  for  military  qualification.  The  former  method  of  indicating 
voltage  stability  —  by  means  of  temperature  coefficient  -  accurately 
reflects  the  voltage  deviation  at  the  temperature  extremes,  but  is  not 
necessarily  accurate  within  the  temperature  range  because  reference 
diodes  have  a  nonlinear  temperature  relationship.  The  temperature 
coefficient,  therefore,  is  given  only  as  a  reference. 

NOTE  3: 

Zener  Impedance  Derivation 

The  dynamic  zener  impedance,  Z^T-  's  derived  from  the  60-Hz  ac 
voltage  droo  which  results  when  an  ac  current  with  an  rms  value 
equal  to  10%  of  the  dc  zener  current,         is  superimposed  on  l^j. 


Curves  showing  the  variation  of  zener  impedance  with  zener  current 
for  each  series  are  given  in  Figure  5.  A  cathode-ray  tube  curve-trace 
test  on  a  sample  basis  is  used  to  ensure  that  each  zener  characteristic 
has  a  sharp  and  stable  knee  region. 

NOTE  4: 

These  graphs  can  be  used  to  determine  the  maximum  voltage  change 
of  any  device  in  the  series  over  any  specific  temperature  range.  For 
example,  a  temperature  change  from  +25  to  +50°C  will  cause  a  volt- 
age change  no  greater  than  +29  mV  or  -28  mV  for  1N941,  as  illus- 
trated by  the  dashed  lines  in  Figure  1.  The  boundaries  given  are 
maximum  values.  For  greater  resolution,  expanded  views  of  the 
shaded  areas  in  Figures  1a,  2a,  and  3a  are  shown  in  Figures  lb,  2b, 
and  3b  respectively. 

NOTE  5: 

The  maximum  voltage  change,  aV^,  in  Figure  4  is  due  entirely  to  the 
impedance  of  the  device.  If  both  temperature  and  I^t  are  varied, 
then  the  total  voltage  change  may  be  obtained  by  adding  \Vz  in  Fig- 
ure 4  to  the  iVz  in  Figure  1 ,  2,  or  3  for  the  device  under  considera- 
tion. If  the  device  is  to  be  operated  at  some  stable  current  other 
than  the  specified  test  current,  a  new  set  of  characteristics  may  be 
plotted  by  superimposing  the  data  in  Figure  4  on  Figure   1,  2,  or  3. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N957A  thru  1N986A 


4-4 




Advance  Information 


CONSTANT  -VOLTAGE  REFERENCES  FOR 
120  thru  200-VOLT  APPLICATIONS 

•  400-Milliwatt 

•  Guaranteed  Low  Zener  Impedance 

•  Guaranteed  Low  Leakage  Current 

•  Controlled  Forward  Characteristics 

•  Temperature  Range: -65  to +175°C 

•  No  Heat  Sink  Required 


1N987A 

thru 
1N992A 


400-MILLIWATT 

SILICON  ZENER 
DIODES 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  <g>  T|_  =  50°C 
Derate  above  T|_  =  50°C 

400 

3.2 

ml/V 
mW/°C 

Operating  and  Storage  Junction  Temperature  Range 

Tj.Tstg 

-65  to +175 

°C 

MECHANICAL  CHARACTERISTICS 


CASE :  Hermetically  sealed  all  glass  case. 
DIMENSIONS:  See  outline  drawing. 

FINISH:  All  external  surfaces  are  corrosion  resistant  with  readily  solderable  leads. 
POLARITY:  Cathode  end  indicated  by  color  band.  When  operated  in  zener  region, 

the  cathode  end  will  be  positive  with  respect  to  anode  end. 
WEIGHT:  0.2  grams  (approx.) 
MOUNTING  POSITION:  Any 


FIGURE  1  -  POWER  DISSIPATION 
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This  document  contains  information  on  a  new  product.  Specifications  and  information  herein 
are  subject  to  change  without  notice. 
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NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  DIA  B  AND 
LENGTH  A.  HEAT  SLUGS,  IF  ANY,  SHALL  BE  INCLUDE0 
WITHIN  THIS  CYLINDER,  BUT  SHALL  NOT  BE  SUBJECT  TO 
THEMIN  LIMIT  OF  DIA  B. 

2.  LEAD  DIA  NOT  CONTROLLED  IN  ZONES  F,  TO  ALLOW 
FOR  FLASH.  LEAD  FINISH  BUILDUP,  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.84 

7.62 

0.230 

0.300 

B 

2.16 

2.72 

0.085 

0.107 

D 

046 

0.56 

0.018 

0.022 

F 

1.27 

0  050 

K 

25.40 

38.10 

1.000 

1  500 

nolei  apply 


CASE  51-02 
DO-204AA 
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1N987A  thru  1N992A 


ELECTRICAL  CHARACTERISTICS  (TA  »25°C,  VF  =  1 .5  V  max  at  200  mA  for  all  types) 


Type 
Number 
(Note  1) 

Nominal 
Zener  Voltage 

vz 

(Note  2) 
Volts 

Test 
Current 

IZT 
mA 

Maximum  Zener  Impedance 
(Note  31 

Maximum  DC 
Zener  Current 

'ZM 

(Note  41 
mA 

Maximum  Reverse  Current 
(Note  5) 

ZZT@IZT 
Ohms 

ZZK  *  ]ZK 
Ohms 

IZK 
mA 

lp  Maximum 
MA 

Test  Voltage  Vdc 
5%      VR  10% 

1N987A 

120 

1.0 

900 

4500 

0.25 

2.5 

5.0 

91.2  86.4 

1N988A 

130 

0  95 

1100 

5000 

0.25 

23 

5.0 

98.8  93.6 

1 N989A 

150 

0.85 

1500 

6000 

0.25 

2.0 

5.0 

114  108 

1N990A 

160 

0.80 

1700 

6500 

0.25 

1.9 

5.0 

121.6  115.2 

1N991A 

180 

0.68 

2200 

7100 

0.25 

1.7 

5.0 

1368  129.6 

1N992A 

200 

0.65 

2500 

8000 

0.25 

1.5 

5.0 

152  144 

NOTE  1  -  TOLERANCE  AND  VOLTAGE  DESIGNATION 

Tolerance  Designation 

The  tolerance  designations  are  as  follows: 
Suffix  A:  ±10% 
Suffix  B:  ±5% 


NOTE  2  -  ZENER  VOLTAGE  <VZt  MEASUREMENT 

Nominal  zener  voltage  is  measured  with  the  device  junction  in 
thermal  equilibrium  with  ambient  temperature  of  25°C. 


NOTE  3  -  ZENER  IMPEDANCE  (ZZ)  DERIVATION 

The  zener  impedance  is  derived  from  the  60  cycle  ac  voltage, 
which  results  when  an  ac  current  having  an  rms  value  equal  to  1 0% 
of  the  dc  zener  current  (IZt'  is  superimposed  on  l^j- 

A  cathode  ray  oscilloscope  curve  test  is  used  to  insure  that 
each  zener  diode  breakdown  region  begins  at  a  low  current  level 
and  that  zener  voltage  remains  nearly  constant  to  a  current  level  in 
excess  of  lZM' 


NOTE  4  -  MAXIMUM  ZENER  CURRENT  RATINGS  (lZM) 

Maximum  zener  current  ratings  are  based  on  the  maximum 
voltage  of  a  20%  unit.  For  closer  tolerance  units  (10%  or  5%)  or 
units  where  the  actual  zener  voltage  (Vz)  is  known  at  the 
operating  point,  the  maximum  zener  current  may  be  increased 
and  is  limited  by  the  derating  curve. 


NOTE  5  ~  REVERSE  LEAKAGE  CURRENT  lR 

Reverse  leakage  currents  are  guaranteed  only  for  5%  and  10% 
400  mW  silicon  zener  diodes  and  are  measured  at  Vr  as  shown 
on  the  table. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


ZENER  DIODES 

Units  are  available  with  anode-to-case  and  cathode-to-case 
connections  (standard  and  reverse  polarity).  For  reverse  polarity, 
add  suffix  "R"  to  type  number. 


MAXIMUM  RATINGS 

Junction  and  Storage  Temperature:  -65°C  to  +175°C. 

DC  Power  Dissipation:  50  Watts.  (Derate  0.5  W/°C  above  75 °C). 

TOLERANCE  DESIGNATION:  The  type  numbers  shown  have  a  standard 

tolerance  of  ±20%  on  the  nominal  zener  voltage.  Add  suffix  "A"  for 

±10%  units  or  "B"  for  ±5%  units.  (2%  and  1%  tolerance  also 

available. 

CASE  54  APPLICATIONS  INFORMATION:  If  these  units  are  used  with  a 
socket,  the  unregulated  line  should  be  connected  to  one  pin  through  a 
suitable  current  limiting  resistor  and  the  load  should  be  connected  to 
the  other  pin.  The  load  will  now  be  disconnected  from  the  line  if  the  unit 
is  removed  from  the  socket. 

Typical  circuit  connections  for  anode-to-case  and  cathode-to-case 
polarities  (standard  and  reverse  polarities,  respectively)  are  shown 
below. 


1N2804  thru  1N2846 

6.8V  thru  200V  (Case  54-05) 

1N3305  thru  1N3350 

6.8V  thru  200V  (Case  58-01) 

1N4549  thru  1N4556 

3.9V  thru  7.5V  (Case  58-01) 

1N4557 thru  1N4564 

3.9V  thru  7.5V  (Case  54-05) 


50  WATTS 
ZENER  DIODES 


CASE  54-05 
(TO-3  Modified! 
METAL 

CASE  58-01 
(stud  package) 
METAL 
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1N2804  thru  1N2846,  1N3305  thru  1N3350,  1N4549  thru  1N4564 


ELECTRICAL  CHARACTERISTICS  (Tc  =  30°C  unless  otherwise  specified,  VF  =  1.5  V  max  @  10  A  on  all  types.) 


Nominal 

Max  Zener  Impedance 

Max  DC  Zener 

Reverse  * 

Typical 

Zener 

Test 

Current 

Leakage  Current 

Zener 

50  Watt 
Case  54 

50  Watt 
Case  58 

Voltage 

a  IZT 
(Vz)  Volte 

Current 

"ZT> 
mA 

Zzt  @  IZT 
ohms 

ZZK 

g  Izk  -  5mA 
ohms 

75  "C  Case  Temp 
(lZM)mA 

IrMsx 

l^A) 

VR1 

VR2 

Voltege 
Tamp.  uoeti. 

%/°C 

1N4557 

1N4549 

3.9 

3200 

0.16 

400 

11900 

150 

0.5 

0.5 

-.025 

1 N4558 

1 N4550 

4.3 

2900 

0.16 

500 

10650 

150 

0.5 

0.5 

-.025 

1 N4559 

1N4551 

4.7 

2650 

0.12 

600 

9700 

100 

1.0 

1.0 

.010 

1N4560 

1 N4552 

5.1 

2450 

0.12 

650 

8900 

20 

1.0 

1.0 

.015 

1N4561 

1 N4553 

5.6 

2250 

0.12 

900 

8100 

20 

1.0 

1.0 

.030 

1N4562 

1N4554 

6.2 

2000 

0.14 

1000 

7300 

20 

2.0 

2.0 

.040 

1N2804 

1 N3305 

6.8 

1850 

0.2 

70 

6600 

150 

4  5 

4.3 

.040 

1N4563 

1N4555 

6.8 

1850 

0.16 

200 

6650 

10 

2.0 

20 

.045 

1 N2805 

1N3306 

7.5 

1700 

0.3 

70 

5900 

75 

5.0 

4.7 

.045 

1N4564 

1 N4556 

7.5 

1650 

0.24 

100 

6050 

10 

3.0 

3.0 

.053 

1N2806 

1N3307 

8.2 

1500 

0.4 

70 

5200 

50 

5.4 

5.2 

.048 

1 N2807 

I N3308 

9.1 

1370 

0.5 

70 

4800 

25 

6.1 

5.7 

.051 

1 N2808 

1N3309 

10 

1200 

0.6 

60 

4300 

10 

6.7 

6.3 

055 

1N2809 

1N3310 

11 

1100 

0.8 

80 

3900 

5 

84 

8.0 

.060 

1N2810 

1N3311 

12 

1000 

1.0 

80 

3600 

5 

9.1 

8.6 

.065 

1N2811 

1N3312 

13 

960 

j  '  1.1 

80 

3300 

5 

9.9 

9.4 

.065 

1N2812 

1N3313 

1.2 

80 

3000 

5 

10.6 

10.1 

.070 

1N2813 

1N3314 

15 

1.4 

80 

2600 

5 

11.4 

10.8 

.070 

1N2814 

1N3315 

16 

780 

1.6 

80 

2650 

5 

122 

11.5 

.070 

1N2815 

1N3316 

17 

740 

1.8 

60 

2500 

5 

13.0 

12.2 

.075 

1N2816 

1N3317 

18 

700 

2.0 

80 

2300 

5 

13.7 

13.0 

.075 

1N2817 

1N3318 

19 

660 

2.2 

60 

2200 

5 

14.4 

13.7 

.075 

1N2818 

1N3319 

20 

630 

2.4 

80 

2100 

5 

15.2 

14.4 

.075 

1N2819 

1N3320 

22 

570 

2.5 

80 

1900 

5 

16.7 

15.8 

.080 

1 N2820 

1N3321 

24 

520 

2.6 

80 

1750 

5 

18.2 

17.3 

.080 

1N2821 

1 N3322 

25 

500 

2.7 

90 

1550 

5 

19.0 

18.0 

.080 

1 N2822 

1 N3323 

27 

460 

2.6 

90 

1500 

5 

20.6 

19.4 

.085 

1 N2823 

1 N3324 

30 

420 

3.0 

90 

1400 

5 

22.8 

21  6 

.085 

1 N2824 

1 N3325 

33 

380 

3.2 

90 

1300 

5 

25.1 

23.8 

.086 

1N2825 

1N3326 

36 

350 

3.5 

90 

1150 

5 

27.4 

25.9 

.085 

1 N2826 

1N3327 

39 

320 

4.0 

90 

1050 

5 

29.7 

28.1 

.090 

1 N2827 

1 N3328 

43 

290 

4.5 

90 

975 

5 

32.7 

31.0 

.090 

1 N2828 

1 N3329 

45 

280 

4.5 

100 

930 

5 

34.2 

32.4 

.090 

1 N2829 

1N3330 

47 

270 

5.0 

100 

880 

5 

35.8 

33.8 

.090 

1 N2830 

1N3331 

50 

250 

5.0 

100 

830 

5 

38.0 

36.0 

.090 

1N2831 

1 N3332 

51 

245 

5.2 

100 

810 

5 

38.8 

36.7 

.090 

1 N3333 

52 

240 

5.5 

100 

790 

5 

39.5 

37.4 

.090 

1N2832 

1N3334 

56 

220 

6 

110 

740 

5 

42.6 

40.3 

.090 

1 N2833 

1 N3335 

62 

200 

7 

120 

660 

5 

47.1 

44.6 

.090 

1N2834 

1N3336 

66 

180 

8 

140 

600 

5 

51.7 

49.0 

.090 

1 N2835 

1N3337 

75 

170 

9 

150 

540 

5 

56.0 

54.0 

.090 

1 N2836 

1N3338 

82 

150 

11 

160 

490 

5 

62.2 

59.0 

.090 

1 N2837 

1 N3339 

91 

140 

15 

180 

420 

5 

69.2 

65.5 

.090 

1 N2838 

1 N3340 

100 

120 

20 

200 

400 

5 

76.0 

72.0 

.090 

1 N2839 

25 

210 

380 

5 

79.8 

75.6 

.095 

1N2840 

1N3342 

110 

110 

30 

220 

365 

5 

83.6 

79.2 

.095 

1N2841 

1 N3343 

120 

100 

40 

240 

335 

5 

91.2 

86.4 

.095 

1N2842 

1 N3344 

130 

95 

50 

275 

310 

5 

98.8 

93.6 

.095 

1 N3345 

140 

90 

60 

325 

290 

5 

106.4 

100.8 

.095 

1 N2843 

1 N3346 

150 

85 

75 

400 

270 

5 

114.0 

108.0 

.095 

1 N2844 

1 N3347 

160 

80 

80 

450 

250 

5 

121.6 

115.2 

.095 

1 N3348 

175 

70 

85 

500 

230 

5 

133.0 

126.0 

.095 

1N2845 

1N3349 

180 

68 

90 

525 

220 

5 

136.8 

129.6 

.095 

1N2846 

1N3350 

200 

65 

100 

600 

200 

5 

152.0 

144.0 

100 

SPECIAL  SELECTIONS  AVAILABLE  INCLUDE:  (See  Selector  Guide  lor  details) 

*Vri  —  Test  Voltage  for  5%  Tolerance  Device 
Vr2  —  Test  Voltage  for  10%  Tolerance  Device 
No  Leakage  Specified  as  20%  Tolerance  Device 
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1N2804  thru  1N2846,  1N3305  thru  1N3350,  1N4549  thru  1N4564 


FIGURE  1  -  TEMPERATURE  CHARACTERISTICS 


1.0  2.0  5.0  10  20  50  100  200  500  1000 


Vz,  BREAKDOWN  VOLTAGE  (VOLTS) 

FIGURE  2  -  POWER-TEMPERATURE  DERATING  CURVE  FIGURE  3  -  LEAKAGE  CURRENT 


1  10  100  1000  10.000 


l2.  ZENER  CURRENT  (mA) 
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1N2804  thru  1N2846,  1N3305  thru  1N3350,  1N4549  thru  1N4564 


SEATING  PLANE 


DIM 

MILLIMETERS 

IN! 

HES 

MIN 

MAX 

MIN 

MAX 

A 

39.12 

1.540 

1 

20.70 

0.815 

C 

7.92 

0.312 

D 

1.22 

1.30 

0.048 

0.051 

E 

2.84 

3.05 

0.1 12 

0.120 

F 

29.90 

30  40 

1  177 

1.197 

G 

10.67 

11.18 

0.420 

0  440 

H 

5.33 

5.59 

0.210 

0.220 

16.54 

16.79 

0.651 

0.661 

K 

8.13 

10.67 

0  320 

0  420 

a 

3.84 

4.09 

0.151 

0.161 

26.16 

1.030 

STYLE  1: 

TERM.  1.  CATHODE 
2  ANODE 

STYLE  2: 

TERM.  1.  ANODE 

2.  CATHODE 


STYLE  3: 

PIN  1.  CATHODE 
2.  CATHODE 
CASE:  ANODE 

STYLE  4: 

PIN  1.  ANODE 
2.  ANODE 
CASE:  CATHODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

18.92 

19  18 

0.745 

0.755 

B 

16.94 

17  45 

0.667 

0  687 

C 

11.94 

0.470 

D 

3.18  NOM 

0.125  NOM 

E 

2.92 

5.08 

0  115 

0.200 

J 

10.72 

11.51 

0.422 

0.453 

K 

21.34 

0.840 

a 

1.78  NOM 

0.070  NOM 

R 

-     1  7.11 

-     !  0.280 

CASE  54-05 
(TO-3  Modified) 
METAL 


CASE  58-01 
(stud  package) 
METAL 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


thru 

1N3015 

ZENER  DIODES 


Diffused-junction  zener  diodes  for  both  military  and  high- 
reliability  industrial  applications.  Available  with  anode-to-case 
and  cathode-to-case  connections  (standard  and  reverse 
polarity),  i.e.,  1N2970  and  1N2970R.  Supplied  with  mounting 
hardware. 


The  type  numbers  shown  have  a  standard  tolerance  of  ±  20%  on  the 
nominal  zener  voltage.  Add  suffix  "A"  for  ±  10%  units  or  "B"  for  ±5% 
units.  (2%  and  1%  tolerance  also  available.) 


10  WATTS 
ZENER  DIODES 


MAXIMUM  RATINGS 


Junction  and  Storage  Temperature:  -65 "C  to  +  175°C. 

DC  Power  Dissipation:  10  Watts.  (Derate  83.3  mW/'C  above  55 °C). 


ELECTRICAL  CHARACTERISTICS  (Tc  =  25°C  unless  otherwise  noted, 

Vp=  1-5  V  max  @  lp  =2  amp  on  all  types.) 


STYLE  1 : 

TERM.  I.  CATHODE 
2.  ANODE 

STYLE  2: 

TERM  1.  ANODE 
2.  CATHODE 


SEATING 
PLANE 
10-32  UNF  2A 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

11.94 

12.83 

0.470 

CI  505 

B 

10.77 

11.10 

0.424 

0.437 

c 

10.29 

0.405 

D 

- 

6.35 

0  250 

E 

1.91 

4.45 

0.075 

0  175 

F 

1.52 

0060 

J 

1072 

11.51 

0.422  |  0.453 

K 

2032 

-    !  0.800 

P 

4.14 

4.80 

0.163 

0189 

0 

1.52 

0.060 

R 

10.77 

0.424 

All  JEDEC  dimensions  and  notes  apply 
CASE  56-02 
DO-203AA 
METAL 


Nominal 
Zener  Voltage 

Taal 

Currant 

Max  Zener  Impedance 

Max  DC  Zener 

Currant 

Max.  Reverse  Current* 

Typa  No. 

VZ  m  Izt 

IZT 

ZZT  ®  IZT 

ZZK  ®  'ZK 

IZK 

lZM  mA 

lR  Max 

VR1 

VR2 

Volta 

mA 

Ohms 

Ohms 

mA 

1N2970 

6.8 

370 

1.2 

500 

1.0 

1,320 

150 

5.2 

4.9 

1N2971 

7.5 

335 

1.3 

250 

1.0 

1,180 

75 

5.7 

5.4 

1N2972 

8.2 

305 

1.5 

250 

1.0 

1,040 

50 

6.2 

5.9 

1N2973 

9.1 

275 

2.0 

250 

1.0 

960 

25 

6.9 

6.6 

1N2974 

10 

250 

3 

250 

1.0 

860 

10 

7.6 

7.2 

1N2975 

11 

230 

3 

250 

1.0 

780 

5 

8.4 

8.0 

1N2976 

12 

210 

3 

250 

1.0 

720 

5 

9.1 

8.6 

1N2977 

13 

190 

3 

250 

1.0 

660 

5 

9.9 

9.4 

1N2978 

14 

180 

3 

250 

1.0 

600 

5 

10.6 

10.1 

1N2979 

15 

170 

3 

250 

1.0 

560 

5 

11.4 

10.8 

•VR1  -  Test  Voltage  tor  5%  Tolerance  Device.  Vr2  -  Test  Voltage  for  10  %  Tolerance  Device.  No  Leakage  Specified  as  20%  Tolerance  Device. 
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1N2970  thru  1N3015 


ELECTRICAL  CHARACTERISTICS  (Tc  =  25°C  unless  otherwise  noted,  Vp=  1.5  V  max  @  lp  =2  amp  on  all  types.) 


— ~~ — ; — ; — i 

Nominal 
Zener  Voltage 

 =  1 

Test 

Current 

Max  Zener  Impedance 

Max  DC  Zener 
Current 

Max.  Reverse  Current* 

T 

ype  o. 

VZ  ®  'ZT 

!ZT 

ZZT  ®  'ZT 

ZZK  @  'ZK 

IZK 

'ZM  mA 

lH  Max 

VR1 

VR2 

 Volts  

 mA  

Ohms 

Ohms 

mA 

It*) 

1 N2980 

16 

155 

4 

250 

10 

530 

5 

12.2 

11.5 

1N2982 

18 

140 

4 

250 

1.0 

460 

5 

13.7 

13.0 

1 N2983 

19 

130 

4 

250 

1.0 

440 

5 

14.4 

13.7 

1 N2984 

20 

125 

4 

250 

1.0 

420 

5 

15.2 

14.4 

IN  2985 

22 

115 

5 

250 

1.0 

380 

5 

16.7 

15.8 

1 N2986 

24 

105 

5 

250 

1.0 

350 

5 

18.2 

17.3 

1N2988 

27 

95 

7 

250 

1.0 

300 

5 

20.6 

19.4 

1N2989 

30 

85 

8 

300 

1.0 

280 

5 

22  8 

21.6 

1N2990 

33 

75 

9 

300 

1.0 

260 

5 

25.1 

238 

1N2991 

36 

70 

10 

300 

1.0 

230 

5 

27  4 

25.9 

1 N2992 

39 

65 

11 

300 

1.0 

210 

5 

29.7 

28.1 

1N2993 

43 

60 

12 

400 

1.0 

195 

5 

32.7 

31.0 

1 N2995 

47 

55 

14 

400 

1.0 

175 

5 

35.8 

33.8 

1 N2996 

50 

50 

15 

500 

1.0 

165 

5 

38.0 

36.0 

1 N2997 

51 

50 

15 

500 

1.0 

163 

5 

38.8 

36.7 

1N2998 

52 

50 

15 

500 

1.0 

160 

5 

39.5 

37.4 

1 N2999 

56 

45 

16 

500 

1.0 

150 

5 

42.6 

40.3 

1 N3000 

40 

17 

600 

1.0 

5 

47  1 

44.6 

1 N3001 

68 

37 

18 

600 

1.0 

120 

5 

51.7 

49.0 

1 N3002 

75 

33 

22 

600 

1.0 

110 

5 

56.0 

54.0 

1 N3003 

82 

30 

25 

700 

1.0 

100 

5 

62.2 

59.0 

1 N3004 

91 

2B 

35 

800 

1.0 

85 

5 

69.2 

65.5 

IN  3005 

100 

25 

40 

900 

1.0 

80 

5 

76.0 

72.0 

1 N3006 

105 

25 

45 

1.000 

1.0 

75 

5 

79.8 

75.6 

1N3007 

110 

23 

55 

1,100 

1.0 

72 

5 

83.6 

79.2 

1 N3008 

120 

20 

75 

1,200 

1.0 

67 

5 

91.2 

86.4 

1N3009 

130 

19 

100 

1,300 

1.0 

62 

5 

98.8 

93.6 

1N3010 

140 

18 

125 

1.400 

1.0 

58 

5 

106.4 

100.8 

1N3011 

150 

17 

175 

1.500 

1.0 

54 

5 

114.0 

108.0 

1N3012 

160 

16 

200 

1.600 

1.0 

50 

5 

121.6 

115.2 

1N3014 

180 

14 

260 

1,850 

1.0 

45 

5 

136.8 

1 29  6 

1N3015 

200 

12 

300 

2.000 

1.0 

40 

5 

152.0 

144.0 

•VR1  —  Test  Voltage  tor  5%  Tolerance  Device  VR2  —  Test  Voltage  tor  10  %  Tolerance  Device.  No  Leakage  Specified  as  20%  Tolerance  Device 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


TEMPERATURE-COMPENSATED  SILICON 
ZENER  REFERENCE  DIODES 


Temperature-compensated  zener  reference  diodes  utilizing  an 
oxide-passivated  junction  for  long-term  voltage  stability.  A  rug- 
ged, glass-enclosed,  hermetically  sealed  structure. 


1N3016  thru  1N3051 
See  Page  4-32 


1N3154,A 

thru 
1N3157,A 


TEMPERATURE- 
COMPENSATED 
SILICON  ZENER 
REFERENCE  DIODES 

8.4  V,  500  mW 


MAXIMUM  RATINGS 


Junction  Temperature:  -55  to  +  175"C 
Storage  Temperature:  -65  to  +  175°C 
DC  Power  Dissipation:  500  mW  @  TA  =  25  °C 


MECHANICAL  CHARACTERISTICS 


CASE:  Hermetically  sealed,  all  glass. 
DIMENSIONS:  See  outline  drawing. 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are 

readily  solderable  and  weldable. 
POLARITY:  Cathode  indicated  by  polarity  band. 
WEIGHT:  0.2  Grams  (approx) 
MOUNTING  POSITION:  Any 


ELECTRICAL  CHARACTERISTICS  (TA  > 

VZ  . 


25 °C  unless  otherwise  noted 
8.4  V  ±5.0%*  @  lZT  =  10  mA| 


Maximum 

Ambient 

Maximum 

Voltage 

Test 

Temperature 

Dynamic 

JEDEC 

Change 

Temperature 

Coefficient 

Impedance 

Type  No. 

AVZ  (Volts) 

"C 

%/»C 

Z^jfOhms) 

(Note  1) 

(Note  2) 

±1°C 

(Note  2) 

(Note  3) 

1N3154 

0.130 

-55,  0,  +  25,  +  75, 
+  100 

0.01 

15 

1N3155 

0.065 

0.005 

1N3156 

0.026 

0.002 

1N3157 

0.013 

0.001 

1N3154A 

0.172 

-55,  0,  +  25,  +  75, 
+  100,  +150 

0.01 

15 

1N3155A 

0.086 

0.005 

1N3156A 

0.034 

0.002 

1N3157A 

0.017 

0.001 

'Tighter-tolerance  units  available  on  special  request. 
CAPACITANCE  (C)  =  20  to  180  pF  @  90%  of  Vz 
FORWARD  BREAKDOWN  VOLTAGE  (Vf)  =  100  to  800  V 


0" 


T7 


DIM 

MILLIMETERS 

INCHES 

Mini 

MAX 

WIN 

MAX 

A 

5.84 

7.62 

0.230 

0.300 

B 

2.16 

2.72 

0.085 

0.107 

D 

0.46 

0.56 

0.018 

0.022 

F 

1.27 

0.050 

K 

25.40 

38.10 

1.000 

1.500 

All  JEDEC  dimensions  and  noles  apply 

CASE  51-02 
DO-204AA 
GLASS 

NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  OIA  B  AND 
LENGTH  A.  HEAT  SLUGS.  IF  ANY,  SHALL  BE  INCLUDE0 
WITHIN  THIS  CYLINDER.  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  OF  DIA  B 

2.  LEAD  DIA  NOT  CONTROLLED  IN  ZONES  F,  TO  ALLOW 
FOR  FLASH,  LEAD  FINISH  BUILDUP.  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS. 
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1N3154A  thru  1N3157A 


MAXIMUM  VOLTAGE  CHANGE  versus  AMBIENT  TEMPERATURE 

(with  lZT  =  10  mA  ±0.01  mA)   (See  Note  4) 


FIGURE  la 


1N3154  thru  1N3157 

Z' 50 


100 


>  < 


^50 


-55 

Ta.  AMBIENT  TEMPERATURE  (°C) 


FIGURE  1b 


1N3154 

/ 1N3155 

— + 

  / 



1N315B 

1N3157 

IN3157 

1N3156 

\  1N3154 

\  1N315 

100 


MAXIMUM  VOLTAGE  CHANGE  versus  AMBIENT  TEMPERATURE 

(«vith  lZT  -  10  mA  ±0.01  mA)   (See  Note  4) 

FIGURE  2a  1N3154A  thru  1N3157A  FIGURE  2b 


1N3154A/ 

IN3155A 

1N3156A 

1N3157A 

1N3157A  ~ 

1N3166A 

\|N3154A 

\  1N3155A 

-S5  0 
Ta.  AMBIENT  TEMPERATURE  (°C) 


50  100  150 
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1N3154A  thru  1N3157A 


FIGURE  3  -  ZENER  CURRENT  versus  MAXIMUM 
VOLTAGE  CHANGE    (at  specified  temperatures) 
I  See  Note  5) 


 1 

-56 
+25 

+100°C 

IZT 

+150°C 

1 

*15( 

VA  ' 

-55°C  I 

+!00°C  

r — ^  

s  *25°C  I 
I 

FIGURE  4  -  MAXIMUM  ZENER  IMPEDANCE 
versus  ZENER  CURRENT 

(See  Note  3) 


MORE  THAN  95"=  OF  THE  UNITS  ARE  IN  THE  RANGES  INDICATED       THE  CURVES 


Vz,  MAXIMUM  VOLTAGE  CHANGE  ImV) 
(Referenced  lo  lZT     10  mA) 


5.0  10  20        30  40 

IZ.  ZENER  CURRENT  ImA) 


FIGURE  5  -  DISTRIBUTION  OF  MAXIMUM  GENERATED  NOISE 


ZT  *  10m/ 
WIDTH  =  E 

 1 

BANC 

00  Hi 

'  



— 

fc,  CENTER  FREQUENCY  (kHz) 


NOTE  1 : 

Types  1N3154  thru  1N3157  are  available  to  MIL-S-19500/158  and 
MEG-A-LIFE  II,  Levels  1,  2,  &  3,  specifications. 

NOTE  2: 

Voltage  Variation  (aV^)  and  Temperature  Coefficient. 
All  reference  diodes  are  characterized  by  the  "box  method".  This 
guarantees  a  maximum  voltage  variation  (aV^)  over  the  specified 
temperature  range,  at  the  specified  test  current  OzjJ.  verified  by 
tests  at  indicated  temperature  points  within  the  range.  This  method 
of  indicating  voltage  stability  is  now  used  for  JEDEC  registration  as 
well  as  for  military  qualification.  The  former  method  of  indicating 
voltage  stability  —  by  means  of  temperature  coefficient  —  accurately 
reflects  the  voltage  deviation  at  the  temperature  extremes,  but  is  not 
necessarily  accurate  within  the  temperature  range  because  reference 
diodes  have  a  nonlinear  temperature  relationship.  The  temperature 
coefficient,  therefore,  is  given  only  as  a  reference. 

NOTE  3: 

Zener  Impedance  Derivation 

The  dynamic  zener  impedance,  Z^y,  >s  derived  from  the  60-Hz  ac 
voltage  drop  which  results  when  an  ac  current  with  an  rms  value 
equal  to  10%  of  the  dc  zener  current,  \zj.  is  superimposed  on  l^y. 


Curves  showing  the  variation  of  zener  impedance  with  zener  current 
for  each  series  are  given  in  Figure  4.  A  cathode-ray  tube  curve-trace 
test  on  a  sample  basis  is  used  to  ensure  that  each  zener  characteristic 
has  a  sharp  and  stable  knee  region. 

NOTE  4: 

These  graphs  can  be  used  to  determine  the  maximum  voltage  change 
of  any  device  in  the  series  over  any  specific  temperature  range.  For 
example,  a  temperature  change  from  0  to  +50°C  will  cause  a  volt- 
age change  no  greater  than  +42  mV  or  -42  mV  for  1N3154,  as 
illustrated  by  the  dashed  lines  in  Figure  1.  The  boundaries  given  are 
maximum  values.  For  greater  resolution,  expanded  views  of  the 
shaded  areas  in  Figures  1a  and  2a  are  shown  in  Figures  1b  and  2b 
respectively. 

NOTE  5: 

The  maximum  voltage  change,  .:.V£,  in  Figure  3  is  due  entirely  to 
the  impedance  of  the  device.  If  both  temperature  and  I^T  are  varied, 
then  the  total  voltage  change  may  be  obtained  by  adding  .V^  in 
Figure  3  to  the  aV£  in  Figure  1  or  2  for  the  device  under  considera- 
tion. If  the  device  is  to  be  operated  at  some  stable  current  other 
than  the  specified  test  current,  a  new  set  of  characteristics  may  be 
plotted  by  superimposing  the  data  in  Figure  3  on  Figure  1  or  2. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


DesigncM's  Datla  Sheet 


1.0  WATT  METAL  SILICON  ZENER  DIODES 

...  a  complete  series  of  1.0  Watt  Zener  Diodes  with  limits  and 
operating  characteristics  that  reflect  the  superior  capabilities  of 
si  I  icon-ox  ide-passivated  junctions.  All  this  in  an  axial-lead,  metal 
package  offering  protection  in  all  common  environmental  conditions. 

•  To  100  WattsSurge  Rating  @  10ms 

•  Maximum  Limits  Guaranteed  on  Five  Electrical  Parameters 

•  Power  Capability  to  Ml  L-S-19500  Specifications 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits  entirely  from  the  in- 
formation presented.  Limit  curves  -  representing  boundaries  on  device  characteris- 
tics -  are  given  to  facilitate  "worst  case"  design. 


•MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @TA  =  25°C 
Derate  above  25°C  (See  Figure  1 1 

Pd 

1.0 
6.67 

Watt 
mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 

Tj.Tjtg 

-65  to  +175 

°C 

Lead  Temperature  230°C  at  a  distance  not  less  than  1/16 

'  from  the  case  tor  1 0  seconds. 

MECHANICAL  CHARACTERISTICS 


CASE:  Welded,  hermetically  sealed  metal  and  glass. 
DIMENSIONS:  See  outline  drawing. 

FINISH:  All  external  surfaces  are  corrosion-resistant  and  leads  are  readily  solderable 
and  weldable. 

POLARITY:  Cathode  connected  to  the  case.  When  operated  in  zener  mode,  cathode  wil 

be  positive  with  respect  to  anode. 
WEIGHT:  1  4  Grams  lapprox) 

MOUNTING  POSITION:  Any 


FIGURE  1  -  POWER  TEMPERATURE  DERATING  CURVE 


0       20      40      60      80      100      120      140     160     ISO  200 

Tl,  lead  temperature  i°ci 


1N3821 thru  1N3830 


SERIES 


1N3016 thru  1N3051 


SERIES 


1.0  WATT 
ZENER REGULATOR  DIODES 

3.3-200  VOLTS 


STYLE  I: 

PIN  1 .  CATHODE 
2.  ANODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

7  44 

9.07 

0.293 

0.357 

1 

5.46 

5  9? 

0.215 

0.235 

C 

14.48 

0.570 

D 

0.64 

0.89 

0.025 

0035 

F 

4  38 

0.188 

J 

1  14  '   2  54 

0045 

0  100 

K 

25  40 

41  28 

1  000 

1625 

L 

25  40 

41  28 

1  000 

1.625 

All  JEDEC  dimensions  and  notes  apply 

CASE  52-03 
DO-13 
METAL 

NOTE: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED 
WITH  DO-13  OUTLINE  SHALL  APPLY 


•Indicates  JEDEC  Registered  Data. 
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1N3821  thru  1N3830,  1N3016  thru  1N3051 


ELECTRICAL  CHARACTERISTICS  (TC  =  25°C 
Vp  ■  1.5  V  max  @  lp  ■  200  mA  for  all  types 


•Nominal 

"Max  Z«ner  Impedance 

Max 

Reverie  Current 

JEDEC 

Zenar  voltage 

"Tost 

Note  4) 

(Note  5) 

•Max  DC  Zener 

Type  No. 

VZ*'ZT 

Current 

Current 

(F  Ungates*) 

Volt* 

'ZT 

ZjY  ®  'ZT 

Zzk®  'ZK 

'ZK 

R  ■* 

VR1 

VR2 

'ZM  mA 

(Note  1 ) 

mA 

mA 

(»iAr 

5% 

10% 

(Note  «J) 

IN 3821 

3  3 

76 

10 

400 

10 

•  100 

•10 

10 

276 

1N3822 

3.6 

69 

10 

400 

1.0 

•100 

"1.0 

10 

252 

1N3823 

3.9 

64 

9.0 

400 

1.0 

■50 

*1.0 

1.0 

238 

IN 3824 

4.3 

58 

9.0 

40O 

1  0 

•10 

1.0 

10 

213 

 1N3S25   

 47  

 53  

8  0 

500 

1  0 

— "io  ' 

•1.0 

10 

194 

IN 3826 

5.1 

49 

7.0 

550 

1.0 

•10 

•  1.0 

1.0 

178 

1N3827 

56 

45 

5.0 

600 

1.0 

•10 

•2.0 

2.0 

162 

1N3828 

6.2 

41 

2  0 

700 

1.0 

•10 

•3.0 

3.0 

146 

 1N3829  ' 

1  5 

500 

1.0 

 -10 

•3.0 

3.0 

-  133 

IN 3830 

7.5 

34 

1.5 

250 

vo 

•10 

*3.0 

3.0 

121 

1N3016 

6.8 

37 

3.5 

700 

1.0 

10 

5.2 

4.9 

140 

1N3017 

7.5 

34 

4.0 

700 

0.5 

10 

5.7 

5.4 

125 

1N3018 

8.2 

31 

 ~  

10 

 1 

 rTo  

115 

1N3019 

9.1 

28 

5  0 

700 

0  5 

7.5 

6  9 

6  6 

105 

1N3020 

10 

25 

7.0 

700 

0.25 

5  0 

7.6 

7.2 

95 

1N3021 

11 

23 

8.0 

700 

0.25 

5.0 

B.4 

8.0 

85 

IN 3022 

12 

21 

9.0 

700 

0  25 

2.0 

9.1 

8.6 

80 

1N3023 

13 

19 

10 

700 

1.0 

1^  ^» 

74 

IN 3024 

15 

1*7 

700 

0  25 

1.0 

63 

IN 3025 

16 

15.5 

16 

700 

0.25 

1.0 

12.2 

11.8 

60 

IN 3026 

18 

14 

20 

750 

0  25 

05 

13.7 

13.0 

52 

1N3027 

20 

12.5 

22 

750 

0.25 

0  5 

15.2 

14.4 

47 

1N3028 

22 

11.5 

23 

750 

0  25 

0  5 

16.7 

15.8 

43 

1N3029 

24 

10.5 

25 

750 

0.25 

0  5 

18.2 

40 

 1 N  3030  

 27 

 9~5  

35 

750 

0  25 

 05  

 34  

1N3031 

30 

8.5 

40 

1000 

0.25 

•lS 

22.8 

21.6 

31 

IN 3032 

33 

7  5 

45 

1000 

0  25 

0.5 

25.1 

23.8 

28 

IN 3033 

36 

7.0 

50 

1000 

0.25 

OS 

27.4 

25  9 

26 

1N3034 

39 

6.5 

50 

1000 

0.25 

0  5 

29.7 

2B  1 

23 

IN 3035 

43 

6.0 

70 

1500 

0.25 

0.5 

32.7 

31.0 

21 

IN 3036 

47 

5.5 

80 

15O0 

0.25 

0.5 

35.8 

33.8 

19 

1N3037 

SI 

5.0 

95 

1500 

0.25 

0.5 

38.8 

36  7 

18 

1N3038 

56 

45 

110 

2000 

0  25 

0  5 

42  6 

40.3 

17 

1N3039 

62 

4.0 

125 

2000 

0.25 

0.5 

47.1 

44.6 

15 

1N3040 

68 

3.7 

150 

2000 

0.25 

0.5 

51.7 

49.0 

14 

1N3041 

75 

3.3 

175 

2000 

0.25 

0.5 

56.0 

54.0 

12 

IN 3042 

82 

3.0 

200 

3000 

0.25 

0  b 

62  2 

59.0 

1 1 

IN 3043 

91 

2.8 

250 

3000 

0.25 

0.5 

69.2 

65.5 

10 

IN 3044 

100 

2.5 

350 

3000 

0.26 

0.5 

76.0 

72  0 

9.0 

1N304S 

110 

2.3 

450 

4000 

0.25 

0.5 

83.6 

79.2 

8.3 

IN 3046 

120 

2.0 

550 

4500 

0.25 

0.5 

91.2 

86.4 

8.0 

IN 3047 

130 

1.9 

700 

5000 

0.25 

0  5 

98.8 

93.6 

5.9 

1N3048 

150 

1.7 

1000 

6000 

0.25 

0.5 

114.0 

108  0 

5.7 

IN 3049 

160 

1.6 

1100 

6500 

0.25 

0.5 

121.6 

1  15.2 

5.4 

1N3050 

180 

120O 

7000 

0.25 

0.5 

136.8 

129.6 

4.9 

1N30S1 

200 

1.2 

1500 

8000 

0.25 

0.5 

152.0 

144  0 

4.6 

■  JEDEC  Registered  Data  on  1N3821  thru  1N3830and  1N3016  thru  1N3051 


1N3821  thru  1N3830,  1N3016  thru  1N3051 


Example:  1M7.5AZZ10 
NOTE  1  —  ZENER  VOLTAGE  (V2>  MEASUREMENT 

Motorola  guarantees  the  zener  voltage  when  measured  at  90 
seconds  while  maintaining  the  lead  temperature  (TL)  at  30°C  ±  1°C, 
3/8"  from  the  diode  body- 

NOTE  2  -  ZENER  IMPEDANCE  (ZZ)  DERIVATION 

The  zener  impedance  is  derived  from  the  60  cycle  ac  voltage, 
which  results  when  an  ac  current  having  an  rms  value  equal  to  10% 
of  thedc  zener  current  (I^T  or  'ZK'  's  superimposed  on  I^T  or  'ZK- 

NOTE  3  -  REVERSE  LEAKAGE  CURRENT  lR 

Reverse  leakage  currents  are  guaranteed  only  for  5%  and  10% 
zener  diodes  and  are  measured  at  Vr  as  shown  in  the  Electrical 
Characteristics  Table. 

NOTE  4  -  MAXIMUM  ZENER  CURRENT  RATINGS  |IZM> 
1N3821  thru  1N3830  —  Maximum  zener  current  ratings  are  based 
on  maximum  voltage  of  10%  tolerance  units. 

1N3016  thru  1N3051  -  Maximum  zener  current  ratings  are  based 
on  maximum  voltage  of  5%  tolerance  units. 

NOTE  5  -  SURGE  CURRENT  <ir) 

Surge  current  is  specified  as  the  maximum  allowable  peak,  non- 
recurrent square-wave  current  with  a  specified  pulse  width,  PW 
The  data  presented  in  Figures  8  and  9  may  be  used  to  find  the 
maximum  surge  current  for  a  square  wave  of  any  pulse  width 
between  0.01  ms  and  1000  ms. 


APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener  diode  is 
temperature  dependent,  it  is  necessary  to  determine  junction  tem- 
perature under  any  set  of  operating  conditions  in  order  to  calculate 
its  value.  The  following  procedure  is  recommended: 

Lead  Temperature,  TL,  should  be  determined  from: 

TL  =  flLA  PD  +  TA 

"|_A  '*  the  lead  to-ambient  thermal  resistance  (°C/W)  and 
Pq  is  the  power  dissipation  The  value  tor  0)_A  vary 
and  depends  on  the  device  mounting  method.  8LA  is  gen 
erally  30  40°C/W  for  the  various  ..lips  and  tie  points  in 
common  use  and  for  printed  circuit  board  wiring. 

The  temperature  of  the  lead  can  also  be  measured  using  a  thermo 
couple  placed  on  the  lead  as  close  as  possible  to  the  tie  point.  The 
thermal  mass  connected  to  the  tie  point  is  normally  large  enough 
so  that  it  will  not  significantly  respond  to  heat  surges  generated  in 
the  diode  as  a  result  of  pulsed  operation  once  steady-state  condi- 
tions are  achieved.  Using  the  measured  value  of  TL,  the  junction 
temperature  may  be  determined  by: 

Tj  =  TL  t  ATJL 

ATjl  is  the  increase  in  junction  temperature  above  the  lead 
temperature  and  may  be  found  from  Figure  6  for  a  train  of 
power  pulses  ( L  ■  3/8  inch)  or  from  Figure  7  for  dc  power. 

ATJL  =  0JL  PD 

For  worst -case  design,  using  expected  limits  of  Isr.  limits  of  Prj 
and  the  extremes  of  Tj(ATj)  may  be  estimated  Changes  in  voltage, 
V^.  can  then  be  found  from: 

AV  =  dyZ ATj 

9  VZ- tne  zener  voltage  temperature  coefficient,  is  found  from 
Figures  2  and  3. 

Under  high  power  pulse  operation,  the  zener  voltage  will  vary 
with  time  and  may  also  be  affected  significantly  by  the  zener  resist- 
ance. For  best  regulation,  keep  current  excursions  as  low  as  possible. 

Data  of  F  igure  6  should  not  be  used  to  compute  surge  capability. 
Surge  limitations  are  given  in  Figure  8  They  are  lower  than  would 
be  expected  by  considering  only  junction  temperature,  as  current 
crowding  effects  cause  temperatures  to  be  extremely  high  in  small 
spots  resulting  in  device  degradation  should  the  limits  of  Figure  8 
be  exceeded. 


4-34 


1N3821  thru  1N3830,  1N3016  thru  1N3051 
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1N3821  thru  1N3830,  1N3016  thru  1N3051 


FIGURE  6  -  TYPICAL  THERMAL  RESPONSE  L.  LEAD  LENGTH  =  3/8  INCH 


FIGURE  8  -  MAXIMUM  NON-REPETITIVE  SURGE  CURRENT 


1000 
=  800 


SQUARE  WAVE  PULSE: 
PULSE  WIDTH  •  0.01  ms 
tDUTY  CYCLE- 0% 
TL  =  50°Ct;°Cg3/8"  " 


-ALLOY  JUNCTION  DEVICE 


2  0     3.0       5.0    7.0    10  20     30        50    70  100 

Vz.ZENER  VOLTAGE  (VOLTS) 


200 
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1N3821  thru  1N3830,  1N3016  thru  1N3051 


FIGURE  9  -  SURGE  POWER  FACTOR 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


■ 

1N3993 

THRU 

1N4000 

ZENER  DIODES 


Low-voltage,  alloy-junction  zener  diodes  in  hermetically  sealed 
package  with  cathode  connected  to  case.  Supplied  with  mount- 
ing hardware. 


10  WATTS 
ZENER  DIODES 


MAXIMUM  RATINGS 

Junction  and  Storage  Temperature:  -65"Cto  +175°C. 

DC  Power  Dissipation:  10  Watts.  (Derate  83.3  mwrc  above  55  "C). 


The  type  numbers  shown  in  the  table  have  a  standard  tolerance  on  the 
nominal  zener  voltage  of  ±  10%.  A  standard  tolerance  of  ±5%  on  in- 
dividual units  is  also  available  and  is  indicated  by  suffixing  "A"  to  the 
standard  type  number. 


ELECTRICAL  CHARACTERISTICS  (TB  =  3CTC  ±3, 

Vp  =  1.5  max  @  lp  =  2  amp  for  all  units) 


Nominal 

Max 

Reverse 

Zener 

Test 

Max  Zener  Impedance 

OC  Zener 

Leakage  Current 

Voltage 

VZ  «  Izt 

Current 

Current 

Type  No. 

IZT 

Zzr  a  Iz-r 

Zzk  @  IZK  =  11  mA 

IZM  mA 

|R 

Vr 

Volts 

mA 

Ohms 

Ohms 

nA 

Volts 

1N3993 

3.9 

640 

2.0 

400 

2380 

100 

0.5 

1N3994 

4.3 

580 

1.5 

400 

2130 

100 

0.5 

1N3995 

4.7 

530 

1.2 

500 

1940 

50 

1.0 

1N3996 

5.1 

490 

1.1 

550 

1780 

10 

1.0 

1N3997 

5.6 

445 

1.0 

600 

1620 

10 

1.0 

1N3998 

6.2 

405 

1.1 

750 

1460 

10 

2.0 

1N3999 

6.8 

370 

1.2 

500 

1330 

10 

2.0 

1N4000 

7.5 

335 

1.3 

250 

1210 

10 

3.0 

SPECIAL  SELECTIONS  AVAILABLE  INCLUDE:  (See  Selector  Guide  for  details) 


STYLE  I: 

TERM.  I.  CATHODE 
2  ANODE 

STYLE  2: 

TERM  I.  ANODE 

2.  CATHODE  — |  O 


SEATING  ijg 
PLANE 
10  32UNF  2A 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

11.94 

12.83 

0.470 

(1  505 

e 

10.77 

11.10 

0.424 

0  437 

c 

10.29 

0  405 

D 

6.36 

0.250 

E 

1.91 

4.45 

0.075 

0.175 

F 

1.52 

0.060 

J 

1072 

11.51 

0422 

0  453 

K 

20.32 

0.800 

P 

Q 
R 

10.77 

0.424 

All  JEDEC  dimensions  and  notes  apply 

CASE  56-02 
DO-203AA 
METAL 


 1 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N4099  thru  1N4135 
1N4614  thru  1N4627 


LOW-LEVEL  SILICON  PASSIVATED  ZENER  DIODES 


.  .  .  designed  for  250  mW  applications  requiring  low  leakage,  low 
impedance,  and  low  noise. 


50%  Lower  than 


•  Voltage  Range  from  1 .8  to  100  Volts 

•  First  Zener  Diode  Series  to  Specify  Noise 

Conventional  Diffused  Zeners 

•  Zener  Impedance  and  Zener  Voltage  Specified  for  Low-Level 

Operation  at  \zj  -  250 

•  Low  Leakage  Current  —  Ir  from  0.01  to  1 0/jA  over  Voltage  Range 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ta  =  25°C 
Derate  above  25°C 

PD 

250 
1.43 

mW 

mW/'C 

Junction  and  Storage  Temperature  Range 

TJ.  Tstg 

-65  to  +200 

°C 

MECHANICAL  CHARACTERISTICS 


CASE:  Hermetically  sealed,  all-glass. 
DIMENSIONS:  See  outline  drawing. 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily  solder- 
able  and  weldable. 
POLARITY:  Cathode  indicated  by  polarity  band. 
WEIGHT:  0.2  gram  (approx.) 
MOUNTING  POSITION:  Any 


250 

s 

.§  200 

Z 

0 

(i 

<  150 

55 
o 

1 
o 

°-  50 
□ 
K 

0 

POWER  TEMPERATURE  DERATING  CURVE 

3            25             50           75            100          125           150  175 
TA,  AMBIENT  TEMPERATURE  (°CI 

SILICON 
ZENER  DIODES 

(±5.0%  TOLERANCE) 

250  MILLIWATTS 
1.8-100  VOLTS 

SILICON  OXIDE 
PASSIVATED  JUNCTION 


^0  f 


11 

-  1 1 

A 

1 

1 

NOTES: 

H  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  B.  HEAT  SLUGS,  IF  ANY,  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER.  BUT 
NOT  SUBJECT  TD  THE  MINIMUM  LIMIT 
OF  B. 

2.  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH,  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3.  POLARITY  DENOTED  BY  CATHODE  BAND. 

4.  DIMENSIONING  AND  TOLERANCING  PER 
ANSIY14  5,  1973. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3.05 

508 

0.120 

0.200 

8 

1.52 

229 

0  060 

0.090 

0 

0  46 

0.56 

0.018 

0.022 

F 

1.27 

0  050 

K 

25.40 

38.10 

1.000 

1.500 

All  JEDEC  dimensions  and  notes  apply. 

CASE  299-02 
DO-204AH 
GLASS 
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1N4099  thru  1N4135,  1N4614  thru  1N4627 


ELECTRICAL  CHARACTER IST.CS 

(At  25°C  Ambient  temperature  unless  otherwise  specified!  IZT  =  250  uA  and  Vp  =  1.0  V  max  @  If  =  200  mA  on  all  Types 


I 

Nominal 

Max  Zener 

Max 

Max  Noise  Density 
At  lZT  =  250 MA 

Zener  Voltage 

I  mpeda  nee 

Reverse 

Test 

ND 

Max  Zener  Current 

Type 

vz 

ZZT 

Currant  @ 

Voltage 

(Fig  11 

'ZM 

Number 

(Note  11 

(Note  21 

lR             (Note  4) 

VR 

(micro-volts  per 

(Note  3) 

(Note  1) 

(Volts) 

(Ohms) 

(jiA) 

(Volts) 

Square  Root  Cycle) 

(mA) 

1 N4614 

1  8 

1 200 

7.5 

1.0 

1.0 

1 20 

1 N461 5 

2  0 

1 250 

5.0 

1  0 

1  0 

110 

1 N461 6 

2.2 

1  inn 

4.0 

1  n 
1  .u 

1  0 

1 00 

1 N461 7 

2  4 

1400 

2.0 

1  0 

1  0 

QC 

1 N461 8 

2  7 

1 500 

1.0 

1  0 

1  0 

90 

1 N461 9 

3.0 

1600 

0.8 

1 .0 

!  *2 

85 

3.3 

1 650 

7.5 

1 .5 

1 .0 

80 

1 

I  IMHOi  I 

3.6 

1 700 

7.5 

2.0 

1 .0 

75 

1 N4622 

3.9 

1 650 

5.0 

2.0 

1 .0 

70 

1 N4623 

4.3 

1600 

4.0 

2.0 

1 .0 

65 

4.7 

1 550 

10 

3.0 

1.0 

60 

5.1 

1 500 

10 

3.0 

2.0 

55 

1 N4626 

5.6 

1 400 

10 

4.0 

4.0 

50 

1 N4627 

6.2 

1 200 

10 

5.0 

5.0 

45 

1 N4099 

6.8 

200 

10 

5.2 

40 

35 

1  N4 1  UU 

7.5 

200 

10 

5.7 

40 

31.8 

1       1  Ul 

8.2 

200 

1.0 

6.3 

40 

29.0 

8.7 

200 

1.0 

6.7 

40 

27.4 

1  Mdim 

9.1 

1.0 

7.0 

40 

1  Mil  fUl 

1 0 

200 

1.0 

7  6 

MB 

1 1 

200 

0.05 

8.5 

40 

21 .6 

1 N41 06 

1 2 

200 

0.05 

9  2 

40 

20  4 

1 N41 07 

1 3 

200 

0.05 

9  9 

40 

19  0 

1 Mdinfi 

1  1>J**  1  UO 

14 

200 

0.05 

10  7 

40 

1  N4 1  09 

1 5 

100 

0.05 

114 

40 

16  3 

1 N41 1 0 

1 6 

100 

0.05 

12  2 

40 

15  4 

1 N41 1 1 

1  -7 

100 

0.05 

1 30 

40 

14.5 

1 N41 12 

18 

100 

0.05 

13  7 

40 

13  2 

1N41 13 

19 

150 

0.05 

14.5 

40 

12  5 

1 N41 14 

20 

150 

0.01 

15.2 

40 

11  9 

1N41 15 

22 

1 50 

0.01 

16  8 

40 

10  8 

1 N41 1 6 

24 

150 

0.01 

18  3 

40 

9  9 

1 N41 1 7 

25 

1 50 

0.01 

19.0 

40 

9  5 

1 N41 1 8 

27 

1 50 

0.01 

^?  T 

40 

8.8 

1 N41 1 9 

28 

0.01 

t 

40 

8.5 

1  Mi 1 on 

200 

0.01 

22.8 

40 

7.9 

33 

0.01 

25.1 

1N4122 

36 

200 

0.01 

27.4 

40 

6.6 

1N4123 

39 

200 

0.01 

29.7 

40 

6.1 

1N4124 

43 

250 

0.01 

32.7 

40 

5.5 

1N4125 

47 

250 

0.01 

35.8 

40 

5.1 

1N4126 

51 

300 

0.01 

38.8 

40 

4.6 

1N4127 

56 

300 

0.01 

42.6 

40 

4.2 

1N4128 

60 

400 

0.01 

45.6 

40 

4.0 

1N4129 

62 

500 

0.01 

47.1 

40 

3.8 

1N4130 

68 

700 

0.01 

51.7 

40 

3.5 

1N4131 

75 

700 

0.01 

57.0 

40 

3.1 

1N4132 

82 

800 

0.01 

62.4 

40 

2.9 

1N4133 

87 

1000 

0.01 

66.2 

40 

2.7 

1N4134 

91 

1200 

0.01 

69.2 

40 

2.6 

1N4135 

100 

1500 

0.01 

76.0 

40 

2.3 

NOTE  1:  TOLERANCE  AND  VOLTAGE  DESIGNATION 

The  type  numbers  shown  have  a  standard  tolerance  of  ±5.0% 
on  the  nominal  zener  voltage.  C  for  ±2.0%,  D  for  ±1%. 

NOTE  2:  ZENER  IMPEDANCE  [Zzj)  DERIVATION 

The  zener  impedance  is  derived  from  the  60  cycle  ac  voltage, 
which  results  when  an  ac  current  having  an  rms  value  equal  to 
10%  of  the  dc  zener  current  Ozt)  'S  superimposed  on  I^T- 


NOTE  3:  MAXIMUM  ZENER  CURRENT  RATINGS  (lZMJ 

Maximum  zener  current  ratings  are  based  on  maximum  zener 
voltage  of  the  individual  units. 

NOTE  4:  REVERSE  LEAKAGE  CURRENT  lR 

Reverse  leakage  currents  are  guaranteed  and  are  measured  at 
Vr  as  shown  on  the  table. 
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1N4099  thru  1N4135,  1N4614  thru  1N4627 


ZENER  NOISE  DENSITY 


A  zener  diode  generates  noise  when  it  is  biased  in  the 
zener  direction.  A  small  part  of  this  noise  is  due  to  the 
internal  resistance  associated  with  the  device.  A  larger  part 
of  zener  noise  is  a  result  of  the  zener  breakdown  phenom- 
enon and  is  called  microplasma  noise.  This  microplasma 
noise  is  generally  considered  "white"  noise  with  equal 
amplitude  for  all  frequencies  from  about  zero  cycles  to 
approximately  200,000  cycles.  To  eliminate  the  higher 
frequency  components  of  noise  a  small  shunting  capacitor 
can  be  used.  The  lower  frequency  noise  generally  must  be 
tolerated  since  a  capacitor  required  to  eliminate  the  lower 
frequencies  would  degrade  the  regulation  properties  of  the 
zener  in  many  applications. 

Motorola  is  rating  this  series  with  a  maximum  noise 
density  at  250  microamperes.  The  rating  of  microvolts 
RMS  per  square  root  cycle  enables  calculation  of  the 
maximum  RMS  noise  for  any  bandwidth. 


Noise  density  decreases  as  zener  current  increases.  This 
can  be  seen  by  the  graph  in  Figure  2  where  a  typical  noise 
density  is  plotted  as  a  function  of  zener  current. 

The  junction  temperature  will  also  change  the  zener 
noise  levels.  Thus  the  noise  rating  must  indicate  band- 
width, current  level  and  temperature. 

The  block  diagram  given  in  Figure  1  shows  the  method 
used  to  measure  noise  density.  The  input  voltage  and  load 
resistance  is  high  so  that  the  zener  is  driven  from  a  con- 
stant current  source.  The  amplifier  must  be  low  noise  so 
that  the  amplifier  noise  is  negligible  compared  to  the  test 
zener.  The  filter  bandpass  is  known  so  that  the  noise 
density  in  volts  RMS  per  square  root  cycle  can  be 
calculated. 


+  o- 


DX.  POWER 
SUPPLY 


o 


FIGURE  1  -  NOISE  DENSITY  MEASUREMENT  METHOD 

AMPLIFIER 


51K 

-wv 


LOAD  RESISTOR 
TEST  ZENER 


NOISE  DENSITY  (VOLTS  PER  SQUARE  ROOT  CYCLE)  : 
WHERE:  BW  = 


OVERALL  GAIN  v/BW 
:  FILTER  BANDWIDTH  (CYCLES) 
:  OUTPUT  NOISE  (VOLTS  RMS) 


FILTER 
f0  -  2  kHz 
f-1  =  1  kHz 
f2  =  3  kHz 
BW  =  2  kHz 


TRUE 

rms 
VOLT 
METER 


FIGURE  2  -  TYPICAL  NOISE  DENSITY  versus  ZENER  CURRENT 
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115 
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124 
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lz  ZENER  CURRENT  (MA) 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


LOW-LEVEL  TEMPERATURE-COMPENSATED 
ZENER  REFERENCE  DIODES 

Highly  reliable  reference  sources  utilizing  a  nitride/oxide- 
passivated  junction  for  long-term  voltage  stability  Glass  construc- 
tion provides  a  rugged,  hermetically  sealed  structure. 

•  Low  Power  Drain  Devices  Specified  @  0.5  mA,  1.0  mA,  2.0  mA, 
and  4.0  mA 

•  Maximum  Voltage  Change  Specified  over  Test  Temperature 

Range 

•  Temperature  Compensation  Guaranteed  over  Two  Standard 

Operating  Temperature  Ranges: 
0to75°C 
-55  to  100°C 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ta  =  50°C 
Derate  above  50°C 

400 
3  2 

mW 

mW/'C 

Junction  and  Storage  Temperature  Range 

TJ-  Tstg 

-66  to  *t75 

»c 

MECHANICAL  CHARACTERISTICS 


CASE:  Hermetically  sealed,  all-glass. 
DIMENSIONS:  See  outline  drawing 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily  solder- 
able  and  weldable 
POLARITY:  Cathode  indicated  by  polarity  band. 
WEIGHT:  0  2  gram  (approx.) 
MOUNTING  POSITION:  Any 


1N4370  thru  1N4372 
See  Page  4-4 


1N4549  thru  1N4564 
See  Page  4-23 


lN4565thrulN4584 
lN4765thrulN4784 

REFERENCE  DIODES 

LOW  LEVEL 
TEMPERATURE-COMPENSATED 
ZENER 


1N4765  thru  1N4784 


n 

K 

w 

*  A 

ft 

K 

NOTES 

1  PACKAGE  CONTOUR  OPTIONAL  WITHIN  DlA  B  AND 
LENGTH  A  HEAT  SLUGS  IF  ANY  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER.  BUT  SHALL  NOT  BE  SUBJECT  TO 

?  LEAD  0IA  NOT  CONTROLLED  IN  ZONES  F  TO  ALLOW 
f  OR  r L ASH.  LEAD  FINISH  BUILDUP.  ANO  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS 


CASE  51-02 
DO-204 AA 
GLASS 


1N4565  thru  1N4584 


i 

i  -L_ 


'  ! 


NOTES 

I  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  8  HEAT  SLUGS.  IF  ANY.  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER.  BUT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
Of  B 

7  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  f  TO  ALLOW  FOR  FLASH.  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU 
LARIT  its  OTHER  THAN  HEAT  SLUGS 
]  POLARITY  DENOTED  8Y  CATHODE  BAND 
>  DIMENSIONING  AND  TOLERANCING  PER 
ANSI  YU  S  1973 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAS 

A 

'!  fib 

soc 

I  23 

0  :?ij 

J  ?uo 

B 

i  b; 

0  itbil 

D 

MS 

0  56 

o  ore 

002! 

F 

1  21 

K 

?b40 

18  10 

i  SOD 

i  ban 

CASE  299-02 
DO-204AH 


1N4565  thru  1N4584,  1N4775  thru  1N4784,  1N4765  thru  1N4774 


avz     m  T«t 

Temperature 

Dynamic' 



AVZ      a  Taat 

Temperature 

Dynamic 

(Not*  1) 

Temperature 

Coefficient 

Impad. 

(Nota  1) 

Temperature 

Coefficient 

Imped. 

lor  Re  fortnet 

Ohms 
Max 

(Nota  2) 

for  Reference 

Ohms 
Max 
(Nota  2) 

TYPE 

Volts 
Mix 

•C 

%/°c 

(Note  1) 

TYPE 

Volts 
Max 

•c 

%/'C 
(Note  1) 

VZ  =  6.4  Voltt  ±5%  Oct  =  0.5  mA) 

VZ  =  8.5  Volts  ±5%  Oct  =  0.5  mA) 

1N4565 

0.048 

0.01 

1N4775 

0.064 

0.01 

1N45M 

0.024 

0.005 

1N4776 

0.032 

0.005 

1N4567 

0.010 

0,  +25, 

0.002 

200 

1N4777 

0.013 

0,  +25, 

0.002 

200 

1N45S8 

0.005 

+  75 

0.001 

1N4778 

0.006 

+  75 

0.001 

1N4589 

0.002 

0.0005 

1N4779 

0.003 

0.0005 

1N4565A 

0.099 

0.01 

1N4775A 

0.132 

0.01 

1N4566A 

0.060 

-55,  0, 

0.005 

1N4776A 

0.066 

-  55,  0, 

0.005 

1N4567A 

0.020 

+  25,  +75, 

0.002 

200 

1N4777A 

0.026 

+  25,  +75, 

0.002 

200 

1N4S88A 

0.010 

+  100 

0.001 

1N4778A 

0.013 

+  100 

0.001 

1N4569A 

0.006 

0.005 

1N4779A 

0.007 

0.0005 

Vz  =  6.4  Voll»  ±  5%  flzT  =  1.0  mA) 

VZ  =  8.5  Volts  i  5%  Oct  =  1 .0  mA) 

1N4570 

0.048 

0.01 

1N47S0 

0.064 

0.01 

1N4571 

0.024 

0.005 

1N4781 

0.032 

0.005 

1N4572 

0.010 

0,  +25, 

0.002 

100 

1N4782 

0.013 

0,  +25, 

0.002 

100 

1N4S73 

0.005 

+  75 

0.001 

1N4783 

0.006 

+  75 

0.001 

1N4S74 

0.002 

0.0005 

1N4764 

0.003 

0.0005 

1N4570A 

0.099 

0.01 

1N4780A 

0.132 

0.01 

1N4571A 

0.050 

-  55,  0, 

0.005 

1N4781A 

0.066 

-  55,  0, 

0.005 

1N4572A 

0.020 

+  25,  +75, 

0.OO2 

100 

1N4782A 

0.026 

+  25,  +75, 

0.002 

100 

1N4S73A 

0.010 

+  100 

0.001 

1N4783A 

0.013 

+  100 

0.001 

1N4S74A 

0.005 

0.0005 

1N4784A 

0.007 

0.0005 

VZ  =  6.4  Volts  *  5%  Oct  =  2.0  mA) 

VZ  =  9.1  Volts  *  5%  Oct  =  0.5  mA) 

1N4S75 

0.048 

0.01 

1N476S 

0.068 

0.01 

1N4S76 

0.024 

0.005 

1N4768 

0.034 

0.005 

1N4577 

0.010 

0,  +25, 

0.002 

50 

1N4767 

0.014 

0,  +25, 

0.002 

350 

1N4578 

0.005 

+  75 

0.001 

1N4768 

0.007 

+  75 

0.001 

1N4S70 

0.002 

0.0005 

1N4769 

0.003 

0.0005 

1N4575A 

0.099 

0.01 

1N4765A 

0.141 

0.01 

1N4S76A 

0.050 

-55,  0, 

0.005 

1N4766A 

0.070 

-55,  0, 

0.005 

1N4577A 

0.020 

+  25,  +75, 

0.002 

50 

1N4767A 

0.028 

+  25,  +75, 

0.002 

350 

1N4578A 

0.010 

+  100 

0.001 

1N4768A 

0.014 

+  100 

0.001 

1N4579A 

0.005 

0.0005 

1N4769A 

0.007 

0.0005 

VZ  =  6.4  Voltt  ±5%  flzr  =  4.0  mA) 

VZ  =  9.1  Volts  ±  5%  (Jct  =  1.0  mA) 

1N4580 

0.048 

0.01 

1N4770 

0.068 

0.01 

1N4S81 

0.024 

0.005 

1N4771 

0.034 

0.005 

1N4582 

0.010 

0,  +25, 

0.002 

25 

1N4772 

0.014 

0,  +25, 

0.002 

200 

1N4583 

0.006 

+  75 

0.001 

1N4773 

0.007 

+  75 

0.001 

1N4564 

0.002 

0.0005 

1N4774 

0.003 

0.0005 

1N45SOA 

0.099 

0.01 

1N4770A 

0.141 

0.01 

1N4581A 

0.050 

-55,0, 

0.005 

1N4771A 

0.070 

-55,  0, 

0.005 

1N4562A 

0.020 

+  25,  +75, 

0.002 

25 

1N4772A 

0.028 

+  25,  +75, 

0.002 

200 

1N4663A 

0.010 

+  100 

0.001 

1N4773A 

0.014 

+  100 

0.001 

1N4564A 

0.005 

0.0005 

1N4774A 

0.007 

0.0005 

NOTE  1 :  Voltage  Variation  (AVZ)  and  Temperature  Coefficient. 

All  reference  diodes  are  characterized  by  the  "box  method".  This  guarantees  a  maximum  voltage  variation  UVZ)  over  the  specified 
temperature  range,  at  the  specified  test  current  (lzx).  verified  by  tests  at  indicated  temperature  points  within  the  range.  This  method  of 
indicating  voltage  stability  is  now  used  for  JEDEC  registration  as  well  as  for  military  qualification.  The  former  method  of  indicating 
voltage  stability — by  means  of  temperature  coefficient — accurately  reflects  the  voltage  deviation  at  the  temperature  extremes,  but  is 
not  necessarily  accurate  within  the  temperature  range  because  reference  diodes  have  a  nonlinear  temperature  relationship.  The 
temperature  coefficient,  therefore,  is  given  only  as  a  reference. 
NOTE  2: 

The  dynamic  zener  impedance.  Zz\,  is  derived  from  the  60  Hz  ac  voltage  drop  which  results  when  an  ac  current  with  an  rms  value  equal 
to  1 0%  of  the  dc  zener  current,  lZj  is  superimposed  on  lz-r.  A  cathode-ray  tube  curve-trace  test  on  a  sample  basis  is  used  to  ensure  that 
the  zener  has  a  sharp  and  stable  knee  region. 
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1N4614  thru  1N4627 
4-39 


ZENER  REGULATOR  DIODES 

Low  level  oxide  passivated  zener  diodes  for  applications 
requiring  extremely  low  operating  currents,  low  leakage,  and 
sharp  breakdown  voltage. 

•  Zener  Voltage  Specified  (a  \?j  =  50  /xA 

•  Maximum  Delta  Vz  Given  from  10  to  100  /xA 


1N4678 

thru 
1N4717 


ZENER  REGULATOR 
DIODES 

250  MILLIWATTS 


ABSOLUTE  MAXIMUM  RATINGS 

Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @       =  50°C 
Derate  above       =  50°C 

250 
1  .67 

mW 

mW/°C 

Operating  and  Storage  Junction  Temperature  Range 

TJ'  Tstg 

-65  to  +175 

°C 

MECHANICAL  CHARACTERISTICS 

CASE:  Hermetically  sealed  all  glass  case. 
DIMENSIONS:  See  outline  drawing. 

FINISH:  Ail  external  surfaces  are  corrosion  resistant  with  readily 
solerable  leads. 

POLARITY:  Cathode  end  indicated  by  color  band.  When  operated  in  zener 
region,  the  cathode  end  will  be  positive  with  respect  to  anode 
end. 

WEIGHT:  0.2  grams  (approx.) 
MOUNTING  POSITION:  Any. 


FIGURE  1  -  POWER  TEMPERATURE  DERATING  CURVE 

P[)(AV),  AVERAGE  POWER  DISSIPATION  (mWl 

J         25         50         75        100        125        150        175  200 
TA.  AMBIENT  TEMPERATURE  (°C) 

NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  B.  HEAT  SLUGS.  IF  ANY,  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER.  BUT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
OF  B. 

2.  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH,  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3.  POLARITY  DENOTED  BY  CATHODE  BAND. 

4.  DIMENSIONING  AND  TOLERANCING  PER 
ANSI  Y14.5,  1973. 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

3.05 

5.08 

0.120 

0.200 

8 

1.52 

2.29 

Ut 

0.090 

D 

0.46 

0.56 

0.018 

0.022 

F 

1.27 

0.050 

K 

25.40 

38.10 

1.000 

1.500 

All  JEDEC  dimensions  and  notesapply. 
CASE  299-02 
DO-204AH 
GLASS 


1N4678  thru  1N4717 


ELECTRICAL  CHARACTERISTICS  (TA  =  25°C,  VF  =  1 .5  V  max  at  lF  =  100  mA  for  all  types) 


Typo 
Number 
(Note  1) 

Zener  Voltage 

VZ  ®  'ZT  =  50  "A 
Volts 

Maximum  Test 
Reverse  Current  Voltage 
Ir  uA             VR  Volts 
(Note  31 

Maximum 
Zener  Current 
'ZM  mA 
(Note  2) 

Maximum 
Voltage  Change 
AVz  Volts 
(Note  4) 

Nom  (Note  1) 

Min 

Max 

1 .8 

1 .710 

1 .890 

7.5 

1.0 

1 20 

0  70 

1 N4679 

2.0 

1 .900 

2.100 

5.0 

1.0 

1 10 

0.70 

1 N4680 

2.2 

2.090 

2.31 0 

4.0 

1.0 

100 

0.75 

1N4681 

2.0 

1 .0 

95 

0.80 

1 N4682 

2.7 

2.565 

2.835 

1 .0 

1 .0 

90 

0.85 

3.0 

2.850 

3.1  50 

0.8 

1.0 

85 

0  90 

1  (SJ4684 

3.3 

3.1 35 

3.465 

7.5 

1.5 

80 

0.95 

1 N4685 

3.6 

3.420 

3.780 

7.5 

2.0 

75 

0.95 

1 N4686 

3  9 

3  705 

4  095 

5.0 

2.0 

70 

0.97 

1 N4687 

4.3 

4.085 

4.51 5 

4.0 

2.0 

65 

0.99 

1 N4ooo 

4.7 

4.465 

4.935 

10 

3.0 

60 

0  99 

5.1 

4.845 

5.355 

10 

3.0 

55 

0.97 

1 N4690 

5.6 

5.320 

5.880 

10 

4.0 

50 

0.96 

1 N4691 

6  2 

10 

5.0 

45 

0.95 

1 N4692 

6.8 

6.460 

7.1 40 

10 

5  1 

35 

0.90 

1 N4693 

7.5 

7.1  25 

7.875 

10 

5.7 

8.2 

7.790 

8.610 

1.0 

6.2 

29.0 

0.50 

I N4695 

8.7 

8.265 

9.135 

1.0 

6.6 

27.4 

0.10 

1 N4696 

9.1 

8.645 

9.555 

1.0 

6.9 

26.2 

0.08 

1 N4697 

1 0 

9  500 

1 0  50 

1.0 

7.6 

24.8 

0.10 

1 N4698 

1 1 

10.45 

11.55 

0.05 

8.4 

21 .6 

0.11 

i  iM4oyy 

12 

11.40 

12.60 

0.05 

9.1 

0  12 

1 N4700 

13 

12.35 

13.65 

0.05 

9.8 

19.0 

0.13 

1 N4701 

1 4 

1 4  70 

0.05 

10.6 

1 7.5 

0.14 

15 

14.25 

15.75 

0.05 

11.4 

16  3 

0.15 

1 N4703 

16 

15.20 

16.80 

0.05 

12.1 

15.4 

0.16 

1 N4704 

17 

16.15 

17.85 

0.05 

12.9 

14.5 

0.1 7 

1N4705 

18 

17.10 

18.90 

0.05 

13.6 

13.2 

0.18 

1N4706 

19 

18.05 

19.95 

0.05 

14.4 

12.5 

0.19 

1N4707 

20 

19.00 

21.00 

0.01 

15.2 

11.9 

0.20 

1N4708 

22 

20.90 

23.10 

0.01 

16.7 

10.8 

0.22 

1N4709 

24 

22.80 

25.20 

0.01 

18.2 

9.9 

0.24 

1N4710 

25 

23.75 

26.25 

0.01 

19.0 

9.5 

0.25 

1N4711 

27 

25.65 

28.35 

0.01 

20.4 

8.8 

0.27 

1N4712 

28 

26.60 

29.40 

0.01 

21.2 

8.5 

0.28 

1N4713 

30 

28.50 

31.50 

0.01 

22.8 

7.9 

0.30 

1N4714 

33 

31.35 

34.65 

0.01 

25.0 

7.2 

0.33 

1N4715 

36 

34.20 

37.80 

0.01 

27.3 

6.6 

0.36 

1N4716 

39 

37.05 

40.95 

0.01 

29.6 

6.1 

0.39 

1N4717 

43 

40.85 

45.15 

0.01 

32.6 

5.5 

0.43 

NOTES:  1.  TOLERANCING  AND  VOLTAGE  DESIGNATION  (VZ) 

The  type  numbers  shown  have  a  standard  tolerance  of  ±5%  on  the  nominal  Zener  voltage,  C  for  ±2%,  D  for  ±  1%. 

2.  MAXIMUM  ZENER  CURRENT  RATINGS  (lZM) 

Maximum  Zener  current  ratings  are  based  on  maximum  Zener  voltage  of  the  individual  units. 

3.  REVERSE  LEAKAGE  CURRENT  (lR| 

Reverse  leakage  currents  are  guaranteed  and  measured  at  Vr  as  shown  on  the  table. 

4.  MAXIMUM  VOLTAGE  CHANGE  IAVZI 

Voltage  change  is  equal  to  the  difference  between  V?j  at  100  nA  and  Vz  at  10  /xA. 
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1N4728,A 

thru 
1N4764,A 


l>t»jsif»n<»i'«-i  l)a(a  Shoot 


ONE  WATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

•  Complete  Voltage  Range  —  3.3  to  100  Volts 

•  DO-41  Package  —  Smaller  than  Conventional  DO-7  Package 

•  Double  Slug  Type  Construction 

•  Metallurgically  Bonded  Construction 

•  Oxide  Passivated  Die 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designers  Data  sheets  permit  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  curves  —  representing 
boundaries  on  device  characteristics  -  are  given  to  facilitate  "worst 
case"  design. 


•MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  T A  =  50°C 

PD 

1.0 

Watt 

Derate  above  50°C 

6.67 

mW/°C 

Operating  and  Storage  Junction 

TJ-  Tstg 

-65  to  +200 

°C 

Temperature  Range 

MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug  type,  hermetically  sealed  glass 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C,  1/16" 

from  case  for  1  0  seconds 
FINISH:  All  external  surfaces  are  corrosion  resistant  with  readily  solderable  leads. 
POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode,  cathode 

will  be  positive  with  respect  to  anode. 
MOUNTING  POSITION:  Any 





FIGURE  1  -  POWER  TEMPERATURE  DERATING  CURVE 


1.25 

< 

§  1.0 


40       60       80      100      120     140  160 
TL,  LEAD  TEMPERATURE  CO 


1.0  WATT 
ZENER  REGULATOR  DIODES 

3.3-100  VOLTS 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

4.07 

5.20 

0.160 

0.205 

6 

2.04 

2.71 

0.080 

0.107 

0 

0.71 

0.66 

0.026 

0.034 

F 

1.27 

0.050 

K 

27.94 

1.100 

CASE  59-03 
DO-41 
GLASS 

NOTES: 

1 .  ALL  RULES  AND  NOTES  ASSOCIATED 
WITH  JEDEC  DO  41  OUTLINE  SHALL 
APPLY. 

2.  POLARITY  DENOTED  BY  CATHODE 
BAND. 

3.  LEAD  DIAMETER  NOT  CONTROLLED 
WITHIN  "F"  DIMENSION. 


Indicates  JEDEC  Registered  Data 
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1N4728,  A  thru  1N4764,  A 


•ELECTRICAL  CHARACTERISTICS  (TA  -  25°C  unless  otherwise  noted)  VF  -  1.2  V  max,  lF  -  200  mA  for  all  types. 


Nominal  Zener  Voltage 

Test 

Surge  Current  @ 

W—  (Kl  1  — — . 
V2  ™  1 2T 

Current 

Maximum  Zener  Impedance  (Note  4) 

Leakage  Current 

TA  =  25°C 

Type  No. 

Volts 

"ZT 

ZZT@  lZT 

ZZK  @  'ZK 

■ZK 

'r 

Vr 

ir  -  mA 

(Note  1) 

(Notes  2  and  3) 

mA 

Ohms 

Ohms 

mA 

uA  Max 

Volts 

(Note  5) 

1N4728 

3.3 

76 

1 .0 

1 00 

1  380 

1N4729 

3.6 

69 

10 

400 

1 .0 

1  260 

1 N4730 

3.9 

64 

9  0 

400 

10 

1  190 

1 N4731 

4.3 

58 

in 

10 

1  0 

1070 

1N4  732 

4.7 

53 

on 

 :  

 2  

n 

□ 

 :  

970 

1  N4733 

5. 1 

49 

7.0 

550 

 _  

10 

.   

1  0 

1 .0 

890 

1  N4734 

5.6 

45 

%  n 

810 

1 N4735 

6.2 

41 

i  n 

i  n 

•in 

730 

1N4736 

6.8 

37 

n 

i  n 

a  n 

660 

1N4737 

7.5 

34 

 .2  

 P-  

k  n 

605 

1 N4738 

8.2 

31 

4.5 



700 

 —  

0.5 

1  0 

 ■  

6.0 

550 

1 N4739 

9.1 

28 

500 

1 N4740 

10 

25 

7  0 

i  n 

7  6 

454 

1  N4  741 

11 

23 

r  n 

vnn 

a  oft 

" 

8  4 

414 

1N4742 

12 

21 

an 

 :  

 :  ' 

'  :  

Q  1 

 :  

380 

1  N4743 

13 

19 

1  0 



700 

0.25 

5.0 

9.9 

344 

1N4  744 

15 

17 

304 

1N4745 

16 

16 

700 

0  25 

5  0 

1  2  2 

285 

1N4746 

18 

0  25 

5  0 

3  7 

250 

1N4747 

20 

1  2.5 

750 

0  25 
 :  , 

5  0 
1  ■  

5  2 
 ;  

225 

1 N4748 

22 

1  1.5 

23 



750 

0.25 

5.0 

1 6.7 

205 

1N4749 

24 

10.5 

25 

750 

0.25 

5.C 

1 8.2 

190 

1N4750 

27 

9.5 

170 

1N4751 

30 

8.5 

40 

1000 

0.25 

5.0 

22.8 

150 

1 N4752 

33 

7.5 

4  5 

1000 

0.25 

5.0 

25.1 

135 

1 N4753 

36 

7.0 

5  0 

1000 

0.25 

5.0 

27,4 

125 

1N4754 

39 

6.5 

60 

1000 

0.25 

5.0 

29.7 

115 

1N4755 

43 

6  0 

70 

1500 

0.25 

5.0 

32.7 

110 

1N4756 

47 

5.5 

80 

1500 

0.25 

5.0 

35.8 

95 

1 N4757 

51 

5.0 

95 

1500 

0.25 

5.0 

38.8 

90 

1 N4758 

56 

4.5 

110 

2000 

0.25 

5.0 

42.6 

80 

1 N4759 

62 

4.0 

125 

2000 

0.25 

5.0 

47.1 

70 

1 N4760 

68 

3.7 

160 

2000 

0.25 

5.0 

51.7 

65 

1 N4761 

75 

3.3 

1  75 

2000 

0.25 

5.0 

56.0 

60 

1 N4762 

82 

3.0 

200 

3000 

0.25 

5.0 

62.2 

55 

1N4763 

91 

2.8 

250 

3000 

0.25 

5.0 

69.2 

50 

1 N4  764 

100 

2.5 

350 

3000 

0.25 

5.0 

76  0 

4  5 

*  Indicates  JEDEC  Registered  Data. 

NOTE  1  —  Tolerance  and  Type  Number  Designation.  The  JEDEC 
type  numbers  listed  have  a  standard  tolerance  on  the  nominal  zener 
voltage  of  ±  10%.  A  standard  tolerance  of  ±  5%  on  individual  units 
is  also  available  and  is  indicated  by  suffixing  "A"  to  the  standard 
type  number.  C  for  ±2.0%,  D  for  ±1.0%. 

NOTE  2  -  Specials  Available  Include: 

A.  Nominal  zener  voltages  between  the  voltages  shown  and 

tighter  voltage  tolerances, 
8.   Matched  sets. 

For  detailed  information  on  price,  availability,  and  delivery, 
contact  your  nearest  Motorola  representative. 


NOTE  3  —  Zener  Voltage  (V?)  Measurement.  Motorola 
guarantees  the  zener  voltage  when  measured  at  90  seconds  while 
maintaining  the  lead  temperature  (T  [_)  at  30°C  t  1°C,  3/8" 
from  the  diode  body. 

NOTE  4  -  Zener  Impedance  (Z^)  Derivation.  The  zener 
impedance  is  derived  from  the  60  cycle  ac  voltage,  which  results 
when  an  ac  current  having  an  rms  value  equal  to  10%  of  the  dc 
zener  current  ( 1 2T  or  '  Zk'  's  superimposed  on  I  zj  or  1 2K- 

NOTE  5  -  Surge  Current  (ir)  Non-Repetitive.  The  rating  listed 
in  the  electrical  characteristics  table  is  maximum  peak,  non- 
repetitive,  reverse  surge  current  of  1/2  square  wave  or  equivalent 
sine  wave  pulse  of  1/120  second  duration  superimposed  on  the 
test  current,  l^y,  per  JEDEC  registration;  however,  actual  device 
capability  is  as  described  in  Figure  5. 


APPLICATION 

Since  the  actual  voltage  available  from  a  given  zener  diode  is 
temperature  dependent,  it  is  necessary  to  determine  junction 
temperature  under  any  set  of  operating  conditions  in  order  to 
calculate  its  value.  The  following  procedure  is  recommended. 

Lead  Temperature,       should  be  determined  from 

tl  =  0laPd  +  ta 

6LA  is  tne  lead-to-ambient  thermal  resistance  (°C/W)  and  Pq  is 
the  power  dissipation.  The  value  for  Q  will  vary  and  depends  on 
the  device  mounting  method.  is  generally  30  to  40°C/W  for 

the  various  clips  and  tie  points  in  common  use  and  for  printed 
circuit  board  wiring. 

The  temperature  of  the  lead  can  also  be  measured  using  a 
thermocouple  placed  on  the  lead  as  close  as  possible  to  the  tie 
point.  The  thermal  mass  connected  to  the  tie  point  is  normally 
large  enough  so  that  it  will  not  significantly  respond  to  heat  surges 
generated  in  the  diode  as  a  result  of  pulsed  operation  once  steady- 
state  conditions  are  achieved.  Using  the  measured  value  of  T|_, 
the  junction  temperature  may  be  determined  by: 
Tj  =  Tu  +  ATJL. 


NOTE 

ATjl  is  the  increase  in  junction  temperature  above  the  lead 
temperature  and  may  be  found  as  follows: 
ATjL  =  0jLPD 

(9j[_  may  be  determined  from  Figure  3  for  dc  power  conditions. 
For  worst-case  design,  using  expected  limits  of  l^,  limits  of  Pq 
and  the  extremes  of  Tj(ATj)  may  be  estimated.  Changes  in  volt- 
age, Vz,  can  then  be  found  from: 

AV  =  0vZiTJ 

^VZ-  tne  zener  voltage  temperature  coefficient,  is  found  from 
Figure  2. 

Under  high  power-pulse  operation,  the  zener  voltage  will  vary 
with  time  and  may  also  be  affected  significantly  by  the  zener 
resistance.  For  best  regulation,  keep  current  excursions  as  low 
as  possible. 

Surge  limitations  are  given  in  Figure  5,.  They  are  lower  than 
would  be  expected  by  considering  only  junction  temperature,  as 
current  crowding  effects  cause  temperatures  to  be  extremely  high 
in  small  spots  resulting  in  device  degradation  should  the  limits 
of  Figure  5  be  exceeded. 


1N4728,  A  thru  1N4764,  A 


FIGURE  2  -  TEMPERATURE  COEFFICIENTS 

(-55°C  to  +150°C  temperature  range;  90%  of  the  units  are  in  the  ranges  indicated.) 
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FIGURE  6  -  EFFECT  OF  ZENER  CURRENT  FIGURE  7  -  EFFECT  OF  ZENER  VOLTAGE 

ON  ZENER  IMPEDANCE  ON  ZENER  IMPEDANCE 


lz,  ZENER  CURRENT  ImA]  Vz.  ZENER  VOLTAGE  IVOLTSI 


FIGURE  8  -  TYPICAL  LEAKAGE  CURRENT  FIGURE  9  -  TYPICAL  CAPACITANCE  versus  Vz 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Dosignei's  Da^i  Slioot 


500  MILLIWATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

•  Complete  Voltage  Range  —  2.4  to  1 10  Volts** 

•  DO-35  Package  —  Smaller  than  Conventional  DO-7  Package 

•  Double  Slug  Type  Construction 

•  Metallurgical^  Bonded  Construction 

•  Oxide  Passivated  Die 

Designer's  Data  for  "Worst  Case"  Conditions 

The  Designer's  Data  sheets  permit  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  curves  —  representing 
boundaries  on  device  characteristics  —  are  given  to  facilitate  "worst 
case"  design. 


1N5221A 

thru 
1N5272A 


GLASS  ZENER  DIODES 

500  MILLIWATTS 

2.4-110  VOLTS 


•MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Un.t 

DC  Power  Dissipation  @        <  75°C 
Lead  Length  =  3/8" 
Derate  above  T|_  =  75°C 

BOO 
4.0 

mW 

mW/°C 

Operating  and  Storage  Junction  Temperature  Range 

TJ'  Tst9 

-65  to  +200 

°C 

*  Indicates  JEDEC  Registered  Data 
"See  1N5273  thru  1 N5281  for  devices  >  110  volts. 


MECHANICAL  CHARACTERISTICS 


CASE :  Double  slug  type,  hermetically  sealed  glass 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C, 

1/1  6"  from  case  for  1 0  seconds 
FINISH:  All  external  surfaces  are  corrosion  resistant  with  readily  solderable 

leads 

POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode, 

cathode  will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 


STEADY  STATE  POWER  DERATING 

PD.  MAXIMUM  POWER  DISSIPATION  IWATIS) 

1  1 

HI  AT   

, SINKS. 

1: 

 1 

 s 

— -js  a  >— |j  a 

]        ?0       W       60        80       100      120      140      160       180  700 
II.  LEAD  TEMPERATURE  l°C> 

NOTES 

t.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  B.  HEAT  SLUGS.  IF  ANY,  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER.  BUT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
OF  B. 

2.  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH,  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3.  POLARITY  DENOTED  BY  CATHODE  BAND. 

4.  DIMENSIONING  AND  T0LERANCING  PER 
ANSI  Y14.5.  1973. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3  05 

5  08 

0.120 

0  200 

B 

1.52 

2.29 

0.060 

0.090 

B 

046 

0.56 

0.018 

0.022 

f 

1.27 

0.050 

K 

25.40 

38  10 

1.000 

1.500 

All  JEDEC  dimensions  and  notesapplv. 

CASE  299-02 
DO-204AH 
GLASS 
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ELECTRICAL  CHARACTERISTICS 

Ta  *  2S°C  unless  otherwise  noted.  Based  on  dc  I 
■  30°C/W)  VF  =  1 .1  max  @>  lF  -  200  mA  for  all  types. 


";  thermal  resistance  of  heat  sink 


JEDEC 
Type  No. 
(Note  1) 

Nominal 
Zener  Voltage 
Vz  @  lZT 

Volts 
(Note  2) 

Test 
Current 

lZT 
mA 

Max  Zener  Impedance 
A  and  B  Suffix  only 

Max  Reverse  Leakage  Current 

Max  Zener  Voltage 
Temperature  Coeff. 
(A  and  B  Suffix  only) 

«vz  (Vci 

(Note  3) 

A  and 

B  Suffix  only 

Non -Suffix 

ZZT@  lZT 
Ohms 

ZZK  ®  IZK  =  0  25  mA 
Ohms 

|R 

ma 

•  Vr 
Volts 

lR@VRUsed 
for  Suffix  A 
MA 

A 

B 

1N5221A 

2.4 

20 

30 

1200 

100 

0.95 

1.0 

200 

-0.085 

1N5222A 

2.5 

20 

30 

1250 

100 

0.95 

1.0 

200 

-0.085 

1N5223A 

2.7 

20 

30 

1300 

75 

0.95 

1.0 

150 

-0.080 

1N5224A 

2.8 

20 

30 

1400 

75 

0.95 

1 .0 

150 

-0.080 

1N5225A 

3.0 

20 

29 

1600 

50 

0.95 

1.0 

.100 

-0.075 

1N5226A 

3.3 

20 

28 

1600 

25 

0.95 

1.0 

100 

-0.070 

1N5227A 

3.6 

20 

24 

1700 

15 

0.95 

1.0 

100 

-0.065 

1N5228A 

3.9 

20 

23 

1900 

10 

0.95 

1.0 

75 

-0.060 

1N5229A 

4.3 

20 

22 

2000 

5.0 

0.95 

1.0 

50 

±  0.055 

1 N5230A 

4.7 

20 

19 

1900 

5.0 

1.9 

2.0 

50 

±  0.030 

1N5231A 

5.1 

20 

17 

1600 

5.0 

1 .9 

2.0 

50 

±0.030 

1N5232A 

5.6 

20 

11 

1600 

5.0 

2.9 

3.0 

50 

+  0.038 

1 N5233A 

6.0 

20 

7.0 

1600 

5.0 

3.3 

3.5 

50 

+  0.038 

1 N5234A 

6.2 

20 

7.0 

1000 

5.0 

3.8 

4.0 

50 

+  0.045 

1 N5235A 

6.8 

20 

5.0 

750 

3.0 

4.8 

5.0 

30 

+  0.050 

1N5236A 

7.5 

20 

6.0 

500 

3.0 

5.7 

6.0 

30 

+  0.058 

1N5237A 

8.2 

20 

8.0 

500 

3.0 

6.2 

6.5 

30 

+  0.062 

1N5238A 

8.7 

20 

8.0 

600 

3.0 

6.2 

6.5 

30 

+  0.065 

IN  5239 A 

9.1 

20 

10 

600 

3.0 

6.7 

7.0 

30 

+  0.068 

1 N  5240 A 

10 

20 

17 

600 

3.0 

7.6 

8.0 

30 

+0.075 

1N5241A 

11 

20 

22 

600 

2.0 

8  0 

8  4 

30 

+  0.076 

1N5242A 

12 

20 

30 

600 

1.0 

8.7 

9.1 

10 

+  0.077 

1N5243A 

13 

9.5 

13 

600 

0.5 

9.4 

9.9 

10 

+  0.079 

1N5244A 

14 

9.0 

15 

600 

0.1 

9.5 

10 

10 

+  0.082 

1N5245A 

15 

8.5 

16 

600 

0.1 

10.5 

1 1 

10 

+  0.082 

1N5246A 

16 

7.8 

17 

600 

0.1 

1 1 .4 

1 2 

10 

+  0.083 

IN  5247 A 

17 

7.4 

19 

600 

0.1 

12.4 

13 

10 

+  0.084 

1 N5248A 

18 

7.0 

21 

600 

0.1 

13.3 

14 

10 

+  0.085 

1N5249A 

19 

66 

23 

600 

0.1 

13.3 

14 

10 

+  0.086 

1N5250A 

20 

6.2 

25 

600 

0.1 

14.3 

1  5 

10 

+  0.086 

1N5251A 

22 

5.6 

29 

600 

0.1 

16.2 

1 7 

10 

+  0.087 

1 N5252A 

24 

5.2 

33 

600 

0.1 

1  7.1 

18 

10 

+  0.088 

1 N5253A 

25 

5.0 

35 

600 

0.1 

18.1 

19 

10 

+  0.089 

1N5254A 

27 

4.6 

41 

600 

0.1 

20 

21 

10 

+  0.090 

1N5255A 

28 

4.5 

44 

600 

0.1 

20 

21 

10 

+  0.091 

1 N5256A 

30 

4.2 

49 

600 

0.1 

22 

23 

10 

+  0.091 

1N5257A 

33 

3.8 

58 

700 

0.1 

10 

+  0.092 

1N5258A 

36 

3.4 

70 

700 

0.1 

26 

27 

10 

+  0.093 

1 N5259A 

39 

3.2 

80 

800 

0.1 

29 

30 

10 

+  0.094 

1N5260A 

43 

3.0 

93 

900 

0.1 

31 

33 

10 

+  0.095 

1N5261A 

47 

2.7 

105 

1000 

0.1 

34 

36 

10 

+  0.095 

1N5262A 

51 

2.5 

125 

1100 

0.1 

37 

39 

10 

+  0.096 

1  hit*')  til  A 

56 

2.2 

150 

1300 

0.1 

41 

43 

10 

+  0.096 

1N5264A 

60 

2.1 

170 

1400 

0.1 

44 

46 

10 

+  0.097 

1N5265A 

62 

2.0 

185 

1400 

0.1 

45 

47 

10 

+  0.097 

1 N5266A 

68 

1.8 

230 

1600 

0.1 

49 

52 

10 

+  0.097 

1N5267A 

75 

1.7 

270 

1700 

0.1 

53 

56 

10 

+0.098 

1N5268A 

82 

1.5 

330 

2000 

0.1 

59 

62 

10 

+0.098 

1N5269A 

87 

1.4 

370 

2200 

0.1 

65 

68 

10 

+  0.099 

1N5270A 

91 

1.4 

400 

2300 

0.1 

66 

69 

10 

+0.099 

1N5271A 

100 

1.3 

500 

2600 

0.1 

72 

76 

10 

+0.110 

1N5272A 

110 

1.1 

750 

3000 

0.1 

80 

84 

10 

+0.110 

NOTE  1.  Tolerance  —  The  JEDEC  type  numbers  shown  indicate  a  tol- 
erance of  ±  10%  with  guaranteed  limits  on  only  Vz,  Ir  and  Vp  as  shown 
in  the  electrical  characteristics  table.  Units  with  guaranteed  limits  on 
all  six  parameters  are  indicated  by  suffix  "A"  for  ±10%  tolerance  and 
suffix  "B"  for  ±5.0%  units,  C  for  ±2%,  D  for  ±1%. 

tFor  more  information  on  special  selections  contact  your  nearest 
Motorola  representative. 


NOTE  2.  Special  Selections1  Available  Include: 

1 .  Nominal  zener  voltages  between  those  shown. 

2.  Two  or  more  units  for  series  connection  with  specified 
tolerance  on  total  voltage.  Series  matched  sets  make  zener  voltages 
in  excess  of  200  volts  possible  as  well  as  providing  lower  tempera- 
ture coefficients,  lower  dynamic  impedance  and  greater  power 
handling  ability. 

3.  Nominal  voltages  at  non-standard  test  currents. 
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NOTE  3.  Temperature  Coefficient  (0VZ*  _  Test  conditions  for 
temperature  coefficient  are  as  follows: 

a.  IZT  -  7.5  mA,T,  =  25aC. 

T2  =  125°C  (1N5221A.B  through  1N5242A.B). 

b.  IZT  =  Rated  lZT,  T,  -  25°C, 

T2  =  12S°C  (1N5243A.B  through  1N5272A,  Bl. 
Device  to  be  temperature  stabilized  with  current  applied  prior  to 
reading  breakdown  voltage  at  the  specified  ambient  temperature. 

NOTE  4.  Zener  Voltage  (Vz)  Measurement  -  Nominal  zener 
voltage  is  measured  with  the  device  junction  in  thermal  equilib- 
rium at  the  lead  temperature  of  30°C  s  1°C  and  3/8"  lead  length. 

NOTE  5.  Zener  Impedance  (Zz)  Derivation  —  Zz-p  and  Zzj<  are 
measured  by  dividing  the  ac  voltage  drop  across  the  device  by  the 
ac  current  applied.  The  specified  limits  are  for  lz(ac)  -  lz(dc) 
with  the  ac  frequency  =  60  Hz. 

APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener 
diode  is  temperature  dependent,  it  is  necessary  to  deter- 
mine junction  temperature  under  any  set  of  operating 
conditions  in  order  to  calculate  its  value.  The  following 
procedure  is  recommended: 

Lead  Temperature,  T[_,  should  be  determined  from: 

Tl  =  0laPd  +  Ta- 

0|_A  's  tne  lead-to-ambient  thermal  resistance  (°C/W)  and 
Pq  is  the  power  dissipation.  The  value  for  will  vary 
and  depends  on  the  device  mounting  method.  6\_&  is 
generally  30  to  40°C/W  for  the  various  clips  and  tie 
points  in  common  use  and  for  printed  circuit  board 
wiring. 

The  temperature  of  the  lead  can  also  be  measured  using 
a  thermocouple  placed  on  the  lead  as  close  as  possible  to 
the  tie  point.  The  thermal  mass  connected  to  the  tie  point 
is  normally  large  enough  so  that  it  will  not  significantly 
respond  to  heat  surges  generated  in  the  diode  as  a  result 
of  pulsed  operation  once  steady-state  conditions  are 
achieved.  Using  the  measured  value  of  T|_,  the  junction 
temperature  may  be  determined  by: 

Tj  =  TL  +  ATJL. 

ATjl  is  the  increase  in  junction  temperature  above 
the  lead  temperature  and  may  be  found  from  Figure  1 
for  dc  power: 

ATjL  =  0jLPD. 

For  worst-case  design,  using  expected  limits  of  lz, 
limits  of  Prj  and  the  extremes  of  Tj(ATj)  may  be  esti- 
mated. Changes  in  voltage,  Vz,  can  then  be  found  from: 

AV  =  6vzATj. 

d\jz,  the  zener  voltage  temperature  coefficient,  is  found 
from  Figures  3  and  4. 

Under  high  power-pulse  operation,  the  zener  voltage 
will  vary  with  time  and  may  also  be  affected  significantly 
by  the  zener  resistance.  For  best  regulation,  keep  current 
excursions  as  low  as  possible. 

Surge  limitations  are  given  in  Figure  6.  They  are 
lower  than  would  be  expected  by  considering  only  junc- 


tion temperature,  as  current  crowding  effects  cause 
temperatures  to  be  extremely  high  in  small  spots,  result- 
ing in  device  degradation  should  the  limits  of  Figure  6 
be  exceeded. 


FIGURE  1  -  TYPICAL  THERMAL  RESISTANCE 
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FIGURE  2  -  TYPICAL  LEAKAGE  CURRENT 
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FIGURE  4  -  EFFECT  OF  ZENER  CURRENT  FIGURE  5  -  TYPICAL  CAPACITANCE 
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FIGURE  6  -  MAXIMUM  SURGE  POWER 
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This  graph  represents  90  percentil  data  points. 

For  worst -case  design  characteristics,  multiply  surge  power  by  2/3. 
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FIGURE  9  -  TYPICAL  NOISE  DENSITY 


FIGURE  10  -  NOISE  DENSITY  MEASUREMENT  METHOD 
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{Volts  Per  Square  Root  Bandwidth) 


'out 


Overall  Gain  y'SW 
Where:     BW  =  Filter  Bandwidth  (Hz) 

Vout  =  Output  Noise  (Volts  RMS) 

The  input  voltage  and  load  resistance  are  high  so  that  the  zener 
diode  is  driven  from  a  constant  current  source.  The  amplifier  is 
low  noise  so  that  the  amplifier  noise  is  negligible  compared  to 
that  of  the  test  zener.  The  filter  bandpass  is  known  so  that  the 
noise  density  can  be  calculated  from  the  formula  shown. 
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FIGURE  12  -  ZENER  VOLTAGE  versus  ZENER  CURRENT  -  Vz  =  1  THRU  16  VOLTS 


V£,  ZENER  VOLTAGE  (VOLTS) 
FIGURE  13  -  ZENER  VOLTAGE  versus  ZENER  CURRENT  -  Vz  =  16  THRU  30  VOLTS 
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FIGURE  14  -  ZENER  VOLTAGE  versus  ZENER  CURRENT  -  Vz  =  30  THRU  105  VOLTS 
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1N5273 

thru 

1N5281 

Advance  Information 


500  MILLIWATT  SURMETIC  20  SILICON  ZENER  DIODES 

(SILICON  OXIDE  PASSIVATEO) 

...  in  answer  to  the  Circuit  Design  and  Component  Engineers'  many 
requests  —  A  complete  new  series  of  Zener  Diodes  in  the  popular 
DO-204AA  case  with  higher  ratings,  tighter  limits,  better  operating 
characteristics  and  a  full  set  of  designers'  curves  that  reflect  the 
superior  capabilities  of  silicon-oxide-passivated  junctions.  All  this  in 
an  axial-lead,  transfer-molded  plastic  package  offering  protection 
in  all  common  environmental  conditions. 

•  Proven  Capability  to  MIL  S-19500  Specifications 

•  10  Watt  Surge  Rating 

•  Weldable  Leads 

•  Maximum  Limits  Guaranteed  on  Six  Electrical  Parameters 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  <P  TL  =  75°C. 
Lead  Length  =  3/8" 
Derate  above  T[_  ■  75°C 

500 
4.0 

mW 

mW/°C 

Surge  Power 

(Non-Recurrent  Square  Wave  <§>  PW  =  8.3  ms, 
Tj  =  55°C) 

10 

Watts 

Operating  and  Storage  Temperature  Range 

TJTstg 

-65  to  +200 

°C 

Lead  Temperature  not  less  than  1/16"  from  the  case  for  10  seconds:  230°C. 

MECHANICAL  CHARACTERISTICS 


CASE:  Void  free,  transfer  molded,  thermosetting  plastic. 

FINISH:  All  external  surfaces  are  corrosion  resistant  Lead 

s  are  readily  solderable 

and  weldable. 

POLARITY:  Cathode  indicated  by  color  band.  When  operate 

d  in  zener  mode. 

cathode  will  be  positive  with  respect  to  anode. 

MOUNTING  POSITION:  Any. 

WEIGHT:  0.18  gram  (approximately). 

POWER  TEMPERATURE  DER/ 


a 


I 

■  Leac 

Length 

to  Heat 

Sink 

"V  L 

=  1/8" 

3/8" 

0       20       40      80       80      100      120     140     160     180  200 
TL.  LEAD  TEMPERATURE  (°CI 


500  MILLIWATT 

ZENER  REGULATOR 
DIODES 

120-200  VOLTS 


41 

*  A 


NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  0IA  B  AN0 
LENGTH  A.  HEAT  SLUGS.  IF  ANY,  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER.  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  OF  DIAB. 

2.  LEAD  DIA  NOT  CONTROLLED  IN  ZONES  F,  TO  ALLOW 
FOR  FLASH,  LEAD  FINISH  BUILDUP,  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.84 

7.62 

0.230 

0.300 

B 

2.16 

2.72 

0  085 

0.107 

0 

0.46 

056 

0.018 

0  022 

F 

1.27 

0.050 

K 

25.40 

38.10 

1.000 

1  500 

All  JEDEC  dimensions  and  notes  apply 

CASE  51-02 
DO-204AA 
GLASS 


This  document  contains  information  on  a  new  product.  Specifications  and  information  herein 
are  subject  to  change  without  notice. 
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ELECTRICAL  CHARACTERISTICS 

(Ta  =  25°C  unless  otherwise  noted.  Based  on  dc  measurements  at  thermal  equilibrium;  lead  length  =  3/8";  thermal  resistance  of  heat  sink  = 
30°C/W).  VF  =  1 .1  max  @lc  -  200  mA  for  all  types. 


JEDEC 
Type  No. 
(Not.  1) 

Nominal 
Zener  Voltage 

vz  e  iZT 

Volt! 

(Notes  2  Si  4) 

Tart 

Currant 

■ZT 
mA 

Max 

A  an 

toner  impedance 
d  B  Suffix  Only 

Max  Reverse  Leakage  Current 

Max  Zener  Voltage 
Temperature  Coefficient 
(A  and  B  Suffix  Only) 
»vz  <*/°C) 
(Note  31 

A  and  B  Suffix  Only 

Non-Suffix 

ZZT»JIZT 
Ohms 

ZZKe'ZK-0-25  mA 
Ohms 

■r 

CA 

e 

VR 
Volts 

lR*>VRUsed 
For  Suffix  A 
fA 

A 

B 

1N5273 
1N5274 
1N5275 

120 
130 
140 

1.0 
0.95 
0.90 

900 
1100 
1300 

4000 
4500 
4500 

odd 

86 
94 
101 

91 

99 
106 

10 
10 
10 

+  0.110 
+  0.110 
+  0.110 

1N5276 

150 

0.85 

1500 

5000 

0.1 

108 

114 

10 

+  0.110 

1N5277 

160 

0.80 

1700 

5500 

0.1 

116 

122 

10 

+  0.110 

1N5278 

170 

0.74 

1900 

5500 

0.1 

116 

129 

10 

+  0.110 

1N5279 

180 

0.68 

2200 

6000 

0.1 

130 

137 

10 

+  0.110 

1 N5280 

190 

0.66 

2400 

6500 

0.1 

137 

144 

10 

+  0.110 

1N5281 

200 

0.65 

2500 

7000 

0.1 

144 

152 

10 

+  0.110 

NOTE   2.   SPECIAL   SELECTIONS   AVAILABLE  INCLUDE: 

1 .  Nominal  zener  voltages  between  those  shown. 

2.  Matched  sets  (standard  tolerances  are  ±  5.0%,  1 2.0%, 
1 1 .0%). 

a.  Two  or  more  units  for  series  connection  with  specified 
tolerance  on  total  voltage.  Series  matched  sets  make  zener  voltages 
in  excess  of  200  volts  possible  as  wetl  as  providing  lower  tempera- 
ture coefficients,  lower  dynamic  impedance  and  greater  power 
handling  ability. 

b.  Two  or  more  units  matched  to  one  another  with  any 
specified  tolerance. 

3.  Tight  voltage  tolerances:  1 .0%,  2.0%,  3.0%. 

NOTE  4.  ZENER  VOLTAGE  (Vz>  MEASUREMENT 

Motorola  guarantees  the  zener  voltage  when  measured  at  90 
seconds  while  maintaining  the  lead  temperature  (T|_)  at  30°C 
±1°C,  3/8"  from  the  diode  body. 


NOTE  1.  TOLERANCE  AND  VOLTAGE  DESIGNATION 

Tolerance  Designation  -  The  JEDEC  type  numbers  shown 
indicate  a  tolerance  of  ±10%  with  guaranteed  limits  on  only  Vz, 
Ir.  and  Vp  as  shown  in  the  above  table.  Units  with  guaranteed 
limits  on  all  six  parameters  are  indicated  by  suffix  "A"  for  ±10% 
tolerance  and  suffix  "B"  for  ±  5.0%  units. 


NOTE  3.  TEMPERATURE  COEFFICIENT  (9VZ> 

Test  conditions  for  temperature  coefficient  are  as  follows: 

lZT  =  Rated  lZT.T1  =  25°C, 
T2  =  1 25°C. 

Device  to  be  temperature  stabilized  with  current  applied  prior  to 
reading  breakdown  voltage  at  the  specified  ambient  temperature. 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


■ 

thru 

1N5314 

CURRENT  REGULATOR  DIODES 


Field-effect  current  regulator  diodes  are  circuit  elements  that 
provide  a  current  essentially  independent  of  voltage.  These 
diodes  are  especially  designed  for  maximum  impedance  over 
the  operating  range.  These  devices  may  be  used  in  parallel  to 
obtain  higher  currents. 


CURRENT 
REGULATOR 
DIODES 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

Peak  Operating  Voltage 
(Tj=  -55°  C  to  +200 'C) 

POV 

100 

Volts 

Steady  State  Power  Dissipation 
@  TL  =  75°C 

Derate  above  T|_  =  75  °C 

Lead  Length  =3/8" 
(Forward  or  Reverse  Bias) 

pd 

600 
4.8 

mW 
mW7°C 

Operating  and  Storage  Junction 
Temperature  Range 

Tj.  Tstg 

-  55  to  +  200 

•c 

I  17 


DIM 

.MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.84 

7.62 

0.230 

0.300 

B 

2.16 

2.72 

0  085 

0  107 

D 

0.46 

0.56 

0.018 

0.022 

F 

1.27 

0  05  Q 

K 

25.40 

38.10 

1.000 

!  500 

All  JEDEC  dimensions  and  notes  apply 


CASE  51-02 
DO-204AA 


NOTES 

I   PACKAGE  CONTOUR  OPTIONAL  WITHIN  DIA  B  AND 
LENGTH  A  HEAT  SLUGS.  IF  ANY.  SHALL  BE  INCLU0E0 
WITHIN  THIS  CYLINOER.  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  OF  DIA  6 

2.  LEAD  DIA  NOT  CONTROLLED  IN  20NES  F,  TO  ALLOW 
FOR  FLASH,  LEAD  FINISH  BUILDUP,  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS 
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ELECTRICAL  CHARACTERISTICS  (TA  =  25°C  unless  otherwise  noted) 


Minimum 

Minimum 

Maximum 

R 

igulator  Current 

Dynamic 

Knee 

Limiting 

Ip(mA)  ®  VT  =  25V 

Impedance 

Impedance 

Voltage 

@  Vf  =  25  V 

®  VK=6.0V 

@  lL  =  0.8  Ip(min) 

Type  No. 

nom 

' — w?k — 

ZT  (MQ) 

Z«  (MQ) 

VL  (Volts) 

1N5283 

 n~TBH  

25.0 

2.75 

1.00 

1 N5284 

19.0 

2.3S 

1.00 

1 N5285 

14.0 

1.95 

1.00 

1N5286 

030 

0270 

0330 

9.0 

1.60 

1.00 

1 N5287 

nit 

0  363 

6.6 

1.35 

1.00 

1 N5288 

 039  

 iiw  

— tiS — 

4.10 

1.00 

1.05 

1 N5289 

0.43 

*! ' 

3.30 

0.870 

1.05 

1N5290 

J  1 

2.70 

0.750 

1.05 

1N5291 

0.56 

04 

1.90 

0.560 

1.10 

1N5292 

— !HI — 

 fHni  

n 

1.55 

0.470 

1.13 

1N5293 

0. 

'  1 

'  KTiR  

1.35 

0.400 

1.15 

1  N5294 

0.75 

0.675 

0.825 

1.15 

0.335 

1.20 

1 N5295 

1.00 

0.290 

1  25 

1N5296 

0.91 

0.819 

1.001 

0.880 

0.240 

1  29 

1N5297 

1.00 

0.9O0 

1.1O0 

0.800 

0.205 

1.35 

1N5298 

1.10 

0.990 

1.210 

0.700 

0.180 

1.40 

1 N5299 

1.20 

1.08 

1.32 

0.640 

0.155 

1.45 

1N5300 

1.30 

1.17 

1.43 

0.580 

0.135 

1.50 

1N5301 

1.40 

1.26 

1.54 

0.540 

0.115 

1.55 

1N5302 

1.50 

1.35 

1.66 

0.510 

0.105 

1.60 

1N5303 

1.60 

1.44 

1.76 

0.475 

0.092 

1.65 

1N5304 

1.80 

1.62 

1.98 

0420 

0.074 

1.75 

1N5305 

2.00 

1.80 

2.20 

0.395 

0.061 

1.85 

1N5306 

2.20 

1.98 

2.42 

0.370 

0.052 

1  95 

1N5307 

2.40 

2.16 

2.64 

0.345 

0.044 

2.00 

1N5308 

2.70 

2.43 

2.97 

0.320 

0.035 

2.15 

1N5309 

3.00 

2.70 

3.30 

0.300 

0029 

2.25 

1N5310 

3.30 

2.97 

3.63 

0.280 

0.024 

2.35 

1N5311 

3.60 

3.24 

3.96 

0.265 

0.020 

2.50 

1N5312 

3.90 

3.51 

4.29 

0.255 

0.017 

2.60 

1N5313 

4.30 

3.87 

4.73 

0.245 

0.014 

2.75 

1N5314 

4.70 

4.23 

5.17 

0235 

0.012 

290 

1N5283  thru  1N5314 


FIGURE  1  -  TYPICAL  CURRENT  REGULATOR 
CHARACTERISTICS 


VAK,  ANOOE-CATHODE  VOLTAGE  (VOLTS) 


SYMBOLS  AND  DEFINITIONS 

lD  —  Diode  Current. 

IL  —  Limiting  Current:  80%  of  lp  minimum  used  to  determine  Limiting 
voltage,  Vl- 

lp  —  Pinch-oft  Current:  Regulator  current  at  specified  Test  Voltage.  VT. 
POV  —  Peak  Operating  Voltage:  Maximum  voltage  to  be  applied  to  device. 

0i  —  Current  Temperature  Coefficient 
Vak  —  Anode-to-cathode  Voltage 

VK  —  Knee  Impedance  Test  Voltage:  Specified  voltage  used  to  establish 
Knee  Impedance.  ZK. 

VL  —  Limiting  Voltage:  Measured  at  Ij,.  VL.  together  with  Knee  AC  Im- 
pedance. ZK,  indicates  the  Knee  characteristics  of  the  device. 

VT  —  Test  Voltage:  Voltage  at  which  lp  and  2r  are  specified. 

Zk  —  Knee  AC  Impedance  at  Test  Voltage:  To  test  for  Zr.  a  90  Hz  signal 
Vk  with  RMS  value  equal  to  10%  of  test  voltage.  VK.  is  superimposed 
onV„: 

Zk  =  vK/iit 

where  |K  is  the  resultant  ac  current  due  to  vK 

To  provide  the  most  constant  current  from  the  diode.  ZK  should  be 
as  high  as  possible:  therefore,  a  minimum  value  of  ZK  is  specified. 
Zt  —  AC  Impedance  at  Test  Voltage:  Specified  as  a  minimum  value  To 
test  for  Zt,  a  90  Hz  signal  with  RMS  value  equal  to  10%  of  Test 
Voltage.  VT.  is  superimposed  on  VT. 


FIGURE  2  —  TYPICAL  THERMAL  RESISTANCE 


(MOST  HEAT  CONDUCTION  IS 
THROUGH  THE  CATHODE  LEAD) 


0  0  2  0.4  0.6  0.8  !  0 

L,  LEAD  LENGTH  (INCHES) 


APPLICATION  NOTE 

As  the  current  available  from  the  diode  is  temperature  dependent,  it  is 
necessary  to  determine  junction  temperature,  Tj,  under  specific  operating 
conditions  to  calculate  the  value  of  the  diode  current.  The  following 
procedure  is  recommended: 

Lead  Temperature,  TL.  shall  be  determined  from: 

Tl  =  0la  Pd+  T* 
where    QiA  is  lead  to  ambient  thermal  resistance 
and       PD  is  power  dissipation 

Ola  is  generally  SO-AO^C/W  for  the  various  clips  and  tie  points  in 
common  use,  and  for  printed  circuit  board  wiring 

Junction  Temperature.  Tj.  shall  be  calculated  from: 

L  =  TL  +  $ji  PD 
where  On  is  taken  from  Figure  2. 
For  circuit  design  limits  of  VAk.  limits  of  PD  may  be  estimated  and 
extremes  of  Tj  may  be  computed  Using  the  information  on  Figures  4  and 
5.  changes  in  current  may  be  found  To  improve  current  regulation,  keep 
Vak  low  to  reduce  PD  and  keep  the  leads  short,  especially  the  cathode  lead, 
to  reduce  0JL. 
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FIGURE  4  -  TEMPERATURE  COEFFICIENT 


02 


0  7     0.8    0.9  1.0 
I,.  NOMINAL  PINCH-OFF  CURRENT  (mAI 


FIGURE  5  —  TEMPERATURE  COEFFICIENT 


06      0  7     0.8    0.9  1.0 

lp.  NOMINAL  PINCH-OFF  CURRENT  (r 


FIGURE  6  -  CURRENT  REGULATION  FACTOR 


0  2  0  3  0  4  0  5 

"90%  of  the  units  will  be  in  the  ranges  shown. 


07     0.8    09    1  0 
lp  NOMINAL  PINCH-OFF  CURRENT  II 
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Designer's  Data  Sheet 
5-Watt  Surmetic  40 
Silicon  Zener  Diodes 


1N5333A,B,C,D 

thru 
1N5388A,B,C,D 


...  a  complete  series  of  5  Watt  Zener  Diodes  with  tight  limits  and  better  operating  char- 
acteristics that  reflect  the  superior  capabilities  of  silicon-oxide-passivated  junctions.  All 
this  in  an  axial-lead,  transfer-molded  plastic  package  offering  protection  in  all  common 
environmental  conditions. 

•  Up  to  180  Watt  Surge  Rating  @  8.3  ms 

•  Maximum  Limits  Guaranteed  on  Seven  Electrical  Parameters 

•  Offered  in  10%,  5%,  2%  and  1%  Vz  Tolerance 
Mechanical  Characteristics: 

CASE:  Void-free,  transfer-molded,  thermosetting  plastic 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily  solderable 
POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode,  cathode 

will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 
WEIGHT:  0.7  gram  (approx) 


5-WATT 
ZENER  REGULATOR 
DIODES 
3.3-200  VOLTS 


I 


L 

l  l 
=  LEAD  LENGTH 

\L  = 

1/8" 

1  u 

(SEE 

1CHI  O 

FIGUR 

E5| 

L  = 

3/8"  S 

L  - 

0       20      40       60      80      100      120     140      160     180  200 
TL,  LEAD  TEMPERATURE  l°C| 

Figure  1.  Power-Temperature  Derating  Curve 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  T[_  =  75°C 
Lead  Length  =  3/8" 
Derate  above  75°C 

PD 

5 

40 

Watts 
mW/°C 

Operating  and  Storage  Junction  Temperature  Range 

Tj.  Tstfl 

-65  to  +200 

°C 

Designer's  Data  for  "Worst  Case"  Conditions  —  The  Designer's  Data  Sheet  permits  the  design  of  most  circuits 
entirely  from  the  information  presented.  Limit  curves  —  representing  boundaries  on  device  characteristics  — 
are  given  to  facilitate  "worst  case"  design. 


OUTLINE  DIMENSIONS 


STYLE  1 : 

PIN  1.  ANODE 
2.  CATHODE 

NOTE: 

1  LEAD  DIAMETER  &  FINISH  NOT  CONTROLLED 
WITHIN  DIM  "F". 


DIM 

MILLIMETERS 

INC 

HES 

MIN 

MAX 

MIN 

MAX 

A 

8  38 

8.89 

0330 

0.350 

B 

3.30 

3.68 

0.130 

0.145 

D 

0.94 

1.09 

0.037 

0.043 

F 

1.27 

0.050 

K 

25.40 

31.75 

1.000 

':  50 

CASE  17-02 
GLASS 
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ELECTRICAL  CHARACTERISTICS  (TA  =  25°C  unless  otherwise  noted,  Vp  =  1,2  Max  @  lp  =  1  A  for  all  types) 






Applies 

A  &  B 

Max  Zaner  Impedance 

Max  Reverse 

to  all 

Suffix 

A  &  B  Suffix  Only 

Leakage  Current 

Suffix 

Only 

Nominal 

Maximum 

Zener 

IR 

@ 

Max 

Max 

Regulator 

Voltage 

Test 

M* 

Volts 

Surge 

Current 

JEDEC 

V7  (a  Itt 

ZZT@'ZT 

ZZK  @  'ZK  =  1  niA 

Current 

Regulation 

'ZM 

Type  No. 

t-  y-  'C 1 

Volts 

Itt 

Ohms 

Ohms 

Non&A 

ir.  Amps 

iV2,  Volts 

mA 

(Note  1) 

(Note  2) 

mA 

(Write  91 

(hint*  91 

Suffix 

B-Suffix 

INote  3) 

(Note  4) 

INote  5) 

1N5333A 

3.3 

380 

3 

400 

300 

1 

1 

20 

0.85 

1440 

1  NDJ34A 

3.6 

350 

2.5 

500 

150 

1 

T 

1 N5335A 

3.9 

320 

2 

500 

50 

1 

1 

17.6 

0.54 

1220 

1N5336A 

4.3 

290 

2 

500 

10 

1 

16.4 

0.49 

1100 

1N5337A 

4.7 

260 

■ 

450 

5 

1 

15.3 

0.44 

1010 

1N5338A 

5.1 

240 

1.5 

400 

1 

1 

1 

14.4 

0.39 

930 

5.6 

220 

1 

400 

1 

2 

2 

IN  5340 A 

6 

200 

1 

300 

1 

3 

3 

12.7 

0.19 

790 

1N5341A 

6.2 

200 

1 

200 

1 

4 

3 

12.4 

0.1 

765 

1N5342A 

6.8 

175 

200 

10 

4  9 

5.2 

11.5 

0.15 

700 

1N5343A 

7.5 

175 

1.5 

200 

10 

5.4 

5.7 

10.7 

0.15 

630 

IN 5344 A 

8.2 

150 

1.5 

200 

10 

5.9 

6.2 

580 

IN 5345 A 

8.7 

150 

2 

200 

10 

6.3 

6.6 

9.5 

0.2 

545 

1N5346A 

9.1 

150 

2 

150 

7.5 

6.6 

6.9 

9.2 

0.22 

520 

1 N 5347 A 

10 

125 

* 

125 

5 

7.2 

7.6 

8.6 

0.22 

475 

1N5348A 

11 

125 

2.5 

125 

5 

8 

8.4 

8 

0.25 

430 

12 

100 

2.5 

125 

2 

8.6 

9.1 

1 N 5350 A 

13 

100 

2.5 

100 

1 

9.4 

9.9 

7 

0.25 

365 

1N5351A 

14 

100 

2.5 

75 

1 

10.1 

10.6 

6.7 

0.25 

340 

1 N 53 52 A 

15 

75 

2.5 

75 

1 

10.8 

11.5 

6.3 

0.25 

315 

1N5353A 

16 

75 

2.5 

75 

1 

11.5 

12.2 

6 

0.3 

295 

1 N5354A 

17 

70 

2.5 

75 

0.5 

12.2 

12.9 

5.8 

0.35 

1 N5355A 

18 

65 

2.5 

75 

0.5 

13 

13.7 

5.5 

0.4 

265 

1N5356A 

19 

65 

3 

75 

0.5 

13.7 

14.4 

5.3 

0.4 

250 

1N5357A 

20 

65 

3 

75 

0.5 

14.4 

15.2 

5.1 

0.4 

237 

1N5358A 

22 

50 

3.5 

75 

0.5 

15.8 

16  7 

4.7 

0.45 

216 

1  NbJbyA 

24 

50 

3.5 

100 

0.5 

17.3 

18.2 

4.4 

0.55 

198 

1 N 5360 A 

25 

50 

4 

110 

0.5 

18 

19 

4.3 

0.55 

190 

1N5361A 

27 

50 

5 

120 

0.5 

19.4 

20.6 

4.1 

0.6 

176 

1 N 5362 A 

28 

50 

6 

130 

0.5 

20.1 

21.2 

3.9 

0.6 

170 

1 N5363A 

30 

40 

8 

140 

0.5 

21.6 

228 

3.7 

0.6 

158 

I  INo,3b4A 

33 

40 

10 

150 

0.5 

23.8 

25.1 

3.5 

0.6 

l  N 5365 A 

36 

30 

11 

160 

0.5 

25.9 

27.4 

3.3 

0.65 

132 

1 N5366A 

39 

30 

14 

170 

0.5 

28.1 

29.7 

3.1 

0.65 

122 

1 N 5367 A 

43 

30 

20 

190 

0.5 

31 

32.7 

2.8 

0.7 

110 

1 N5368A 

47 

25 

25 

210 

0.5 

33.8 

35.8 

2.7 

0.8 

100 

1  MC3COA 

i no Joy A 

51 

25 

27 

230 

0.5 

36.7 

38.8 

2.5 

0.9 

93 

1 N 5370 A 

56 

20 

35 

280 

0.5 

40.3 

42.6 

2.3 

1 

86 

1N5371A 

60 

20 

40 

350 

0.5 

43 

42.5 

2.2 

1.2 

79 

1 N5372A 

62 

20 

42 

400 

0.5 

44.6 

47.1 

2.1 

1.35 

76 

1 N5373A 

68 

20 

44 

500 

0.5 

49 

51.7 

2 

1.5 

70 

1 N 53 74 A 

75 

20 

45 

620 

0.5 

54 

56 

1.9 

1.6 

63 

1 N5375A 

82 

15 

65 

720 

0.5 

59 

62.2 

1.8 

1.8 

58 

1 N5376A 

87 

15 

75 

760 

0.5 

63 

66 

1.7 

2 

54.5 

1 N 5377 A 

91 

15 

75 

760 

0.5 

65.5 

69.2 

1.6 

2.2 

52.5 

1 N5378A 

100 

12 

90 

800 

0.5 

72 

76 

1.5 

2.5 

47.5 

1 N5379A 

110 

12 

125 

1000 

0.5 

79.2 

83.6 

1.4 

2.5 

43 

1  MKlOflA 
1 INOJOUA 

120 

10 

170 

1150 

86.4 

91 .2 

1.3 

2.5 

39.5 

1N5381A 

130 

10 

190 

1250 

0.5 

93.6 

98.8 

1.2 

2.5 

36.6 

1N6382A 

140 

3 

230 

1500 

0.5 

101 

106 

1.2 

2.5 

34 

1N5383A 

150 

8 

330 

1500 

0.5 

108 

114 

1.1 

3 

31.6 

1N5384A 

160 

8 

350 

1650 

0.5 

115 

122 

1.1 

3 

29.4 

1N5385A 

170 

8 

380 

1750 

0.5 

122 

129 

1 

3 

28 

1N5386A 

180 

5 

430 

1750 

0.5 

130 

137 

1 

4 

26.4 

1N5387A 

190 

5 

450 

1850 

0.5 

137 

144 

0.9 

S 

25 

1N5388A 

200 

5 

480 

1850 

0.5 

144 

152 

0.9 

5 

23.6 

NOTES: 

(1)  TOLERANCE  AND  VOLTAGE  DESIGNATION  —  The  JEDEC  type  numbers  shown 
indicate  a  tolerance  of  =10%  with  guaranteed  limits  on  only  Vz,  Ir,  if,  and  Vp  as 
shown  in  the  electrical  characteristics  table.  Units  with  guaranteed  limits  on  all 
seven  parameters  are  indicated  by  suffix  "A"  for  *  10%  tolerance  and  suffix  "8" 
for  ±5%,Cfor  ±2%andDfor  ±1%. 

(2t  ZENER  VOLTAGE  (VZ)  AND  IMPEDANCE  (ZZT  &  ZZK>  —  Test  conditions  for  Zener 
voltage  and  impedance  are  as  follows:  lZ  is  applied  40  ±  10  ms  prior  to  reading. 
Mounting  contacts  are  located  3/8"  to  1/2"  from  the  inside  edge  of  mounting  clips 
to  the  body  of  the  diode.  ITA  =  25°C  t|eC). 

(3)  SURGE  CURRENT  (ir)  —  Surge  current  is  specified  as  the  maximum  allowable 
peak,  non-recurrent  square-wave  current  with  a  pulse  width,  PW,  of  8.3  ms.  The 
data  given  in  Figure  6  may  be  used  to  find  the  maximum  surge  current  for  a 
square  wave  of  any  pulse  width  between  1  ms  and  1000  ms  by  plotting  the 


applicable  points  on  logarithmic  paper.  Examples  of  this,  using  the  3.3  V  and  200  V 
zeners,  are  shown  in  Figure  7.  Mounting  contact  located  as  specified  in  Note  3. 
[TA  =  25°C  *  2°C'- 

(4)  VOLTAGE  REGULATION  (AVZ)  —  Test  conditions  for  voltage  regulation  are  as  fol- 
lows: Vz  measurements  are  made  at  10%  and  then  at  50%  of  the  lz  max  value  listed 
in  the  electrical  characteristics  table.  The  test  currents  are  the  same  for  the  5%  and 
10%  tolerance  devices.   The  test  current  time  duration  for  each  V7  mea- 

+  8 

surement  is  40  ±  10  ms.  (TA  =  25°C  _2°C|.  Mounting  contact  located  as  specified 
in  Note  2. 

(5)  MAXIMUM  REGULATOR  CURRENT  (lZM)  —  The  maximum  current  shown  is  based 
on  the  maximum  voltage  of  a  5%  type  unit,  therefore,  it  applies  only  to  the  B-suffix 
device.  The  actual  IZm  for  any  device  may  not  exceed  the  value  of  5  watts  divided 
by  the  actual  Vz  of  the  device.  T|_  =  75°C  at  3/8"  maximum  from  the  device  body. 
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1N5333A,B,C,D  thru  1N5388A,B,C,D 

TEMPERATURE  COEFFICIENTS 


4  5  6  7 

Vz,  ZENER  VOLTAGE  (a  lZT  IVOLTSI 
Figure  2.  Temperature  Coefficient-Range 
for  Units  3  to  10  Volts 


40    60     80    100    120    140    160    180    200  220 
Vz,  ZENER  VOLTAGE  ft  IzT  (VOLTS) 
Figure  3.  Temperature  Coefficient-Range 
for  Units  10  to  220  Volts 


0.2 


=  D  : 


0.001 


TO  ANY  LEAD  LENGTH  (LI. 
I  I  l_l  l  i  i  i  i  )  i 


NOTE:  BELOW  0.1  SECOND,  THERMAL 

RESPONSE  CURVE  IS  APPLICABLE  f  REPETITIVE  PULSES  ATJL  =  flJL|t,  D|PpK 


0.005  0.01 


0.06 


0.1 


0.5  1 
1,  TIME  (SECONDS) 
Figure  4.  Typical  Thermal  Response 
L,  Lead  Length  =  3.8  Inch 
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L,  LEAD  LENGTH  TO  HEAT  SINK  (INCH) 

Figure  5.  Typical  Thermal  Resistance 


Data  of  Figure  4  should  not  be  used  to  compute  surge 
capability.  Surge  limitations  are  given  in  Figure  6.  They 
are  lower  than  would  be  expected  by  considering  only 
junction  temperature,  as  cufrent  crowding  effects  cause 


20      30  40 
NOMINAL  VZ  IVI 

Figure  6.  Maximum  Non-Repetitive  Surge  Current 
versus  Nominal  Zener  Voltage 
(See  Note  3) 

temperatures  to  be  extremely  high  in  small  spots  result- 
ing in  device  degradation  should  the  limits  of  Figure  6 
be  exceeded. 
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1N5333A,B,C,D  thru  1N5388A,B,C,D 


10  100 
PW,  PULSE  WIDTH  (ms) 


1000 


Figure  7.  Peak  Surge  Current  versus  Pulse  Width 
(See  Note  3) 


ZENER  VOLTAGE  versus  ZENER  CURRENT 

(Figures  8,  9  and  10) 


2       3       4       5       6       7       8       9  10 
Vz.  ZENER  VOLTAGE  (VOLTS) 

Figure  8.  Zener  Voltage  versus  Zener  Current 
Vz  =  3.3  thru  10  Volts 


1,000 


30         40  50         60  70 

Vz.  ZENER  VOLTAGE  (VOLTS) 

Figure  9.  Zener  Voltage  versus  Zener  Current 
VZ  =  11  thru  75  Volts 


120  140  160  180  200  220 
Vz,  ZENER  VOLTAGE  (VOLTS) 

Figure  10.  Zener  Voltage  versus  Zener  Current 
VZ  =  82  thru  200  Volts 


APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener 
diode  is  temperature  dependent,  it  is  necessary  to  deter- 
mine junction  temperature  under  any  set  of  operating 
conditions,  in  order  to  calculate  its  value.  The  following 
procedure  is  recommended: 

Lead  Temperature,  Tl,  should  be  determined  from: 

T|_  =  »LA  PD  +  Ta 
flLA 's  ,ne  lead-to-ambient  thermal  resistance  and  Pq 
is  the  power  dissipation. 

Junction  Temperature,  Tj,  may  be  found  from: 

Tj  =  TL  +  ATj|_ 
ATjl  is  the  increase  in  junction  temperature  above 
the  lead  temperature  and  may  be  found  from  Figure 


4  for  a  train  of  power  pulses  or  from  Figure  5  for  dc 
power. 

ATjl  =  0JL  PD 
For  worst-case  design,  using  expected  limits  of  1^,  lim- 
its of  Pd  and  the  extremes  of  Tj  (ATj)  may  be  estimated. 
Changes  in  voltage,  V^,  can  then  be  found  from: 

AV  =  flvz  ATJ 
6\JZ,  the  zener  voltage  temperature  coefficient,  is 
found  from  Figures  2  and  3. 
Under  high  power-pulse  operation,  the  zener  voltage 
will  vary  with  time  and  may  also  be  affected  significantly 
by  the  zener  resistance.  For  best  regulation,  keep  current 
excursions  as  low  as  possible. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N5518A.B 

thru 

1N5546A.B 

LOW  VOLTAGE  AVALANCHE  SILICON  OXIDE 
PASSIVATED  ZENER  REGULATOR  DIODES 

Highly  reliable  silicon  regulators  utilizing  an  oxide-passivated 
junction  for  long-term  voltage  stability.  Double  slug  construction 
provides  a  rugged,  glass-enclosed,  hermetically  sealed  structure. 


•  Low  Zener  Noise  Specified 

•  Low  Maximum  Regulation  Factor 

•  Low  Zener  Impedance 

•  Low  Leakage  Current 

•  Controlled  Forward  Characteristics 

•  Temperature  Range:  -65  to  +  200°C 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ta  =  50°C 
Derate  above  50°C 

<"D 

400 

3.2 

mW 
mW/°C 

DC  Power  Dissipation  @  T(_  =  50°C 
Lead  Length  i>  1/8" 
Derate  above  SO°C  (Figure  11 

pD 

500 

3.3 

mW 
mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 

TJ.Tstg 

-65  to  +200 

°C 

MECHANICAL  CHARACTERISTICS 

CASE :       Hermetically  sealed,  all-glass 

DIMENSIONS:   See  outline  drawing. 

FINISH:     All  external  surfaces  are  corrosion  resistant  and  I 

readily  solderable  and  weldable. 
PO  LA  R I T Y :    Cathode  indicated  by  polarity  band. 
WEIGHT:  0.2  Gram  lapprox) 
MOUNTING  POSITION:  Any 


1  -  POWER-TEMPERATURE  DERATING  CURVE 


60  80  100  120  140  ISO  180  ZOO 
Tl,  LEAD  TEMPERATURE  l°C) 


LOW  VOLTAGE  AVALANCHE 
ZENER  DIODES 

400  MILLIWATTS 
3.3  THRU  33  VOLTS 


NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  B.  HEAT  SLUGS,  IF  ANY,  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER,  BUT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
OF  B. 

2.  LEAD  0IAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH,  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3.  POLARITY  DENOTED  BY  CATHODE  BAND. 

4.  DIMENSIONING  AND  T0LERANCING  PER 
ANSI  YI4.5,  1973. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3.05 

5.08 

0.120 

0.200 

B 

1.52 

2.29 

0.060 

0.090 

D 

0.46 

0.56 

0.018 

0.022 

F 

1.27 

0  050 

K 

25  40 

38.10 

1.000 

1.500 

notts  apply. 


DO-204AH 
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1N5518A,  B  thru  1N5546A,  B 


ELECTRICAL  CHARACTERISTICS 


(Ta  =  25°C  unless  otherwise  noted.  Based  on  dc  measurements  at  thermal  equilibrium; 
Mf  =  1.1  Max  <§>  Ip  =  200  mA  for  all  types) 


B-C-0  Suffix 

B  C  D  Suffix 

Max  Noise  Density 

Nominal 

Max  Zener  Impedance 

Max  Reverse  Leakage  Currant 

Maximum 

at  lz=  250  u A 

Regulation 

Low 

Ten 

B-C-D  Suffix 

Zener  Voltage 

DC  Zener  Current 

Nq 

Factor 

vz 

JEDEC 

vz  e  i2T 

Current 

z2T  © izt 

. 

'R 

VR  -  VoltS 

'ZM 

(Figure  1) 

AVZ 

Current 

Typ.  No. 

Volts 

IZT 

Ohms 

Non  &  A- 

BCD 

mAdc 

(micro-volts  per 

Volts 

IZL 

INota  11 

(Note  21 

mAdc 

(Note  31 

(Note  4) 

Suffix 

Suffix 

(Note  51 

square  root  cycle) 

(Note  6) 

mAdc 

IN5518A 

3.3 

20 

26 

50 

0.90 

1.0 

115 

0.5 

0.90 

2.0 

1N5519A 

3.6 

20 

24 

30 

0.90 

1.0 

105 

0.5 

0.90 

2.0 

1 N5520A 

3.9 

20 

22 

1.0 

0.90 

1.0 

98 

0.5 

0.85 

2.0 

1N5521A 

4.3 

20 

18 

3.0 

1.0 

1.5 

88 

0.5 

0.75 

2.0 

1N5522A 

4.7 

10 

22 

20 

1.5 

2.0 

81 

0.5 

0.60 

1-6 

1N5523A 

5.1 

50 

26 

2.0 

2.0 

2.6 

75 

0.5 

0.65 

0.25 

1N5524A 

5.6 

3.0 

X 

2.0 

3.0 

3.5 

68 

1.0 

0.30 

0.25 

IN5525A 

6  2 

1.0 

30 

1.0 

4.5 

5.0 

61 

1.0 

0.20 

0.01 

1 N5526A 

6.8 

1 .0 

30 

1.0 

55 

6.2 

56 

1.0 

0.10 

0.01 

1N5527A 

7.5 

1.0 

35 

0.5 

60 

6.8 

51 

2.0 

0.05 

0.01 

1N5528A 

8.2 

1.0 

40 

0.5 

6.5 

7.5 

46 

4.0 

0.05 

0.01 

1 N5529A 

9.1 

1.0 

45 

0  1 

70 

8  2 

42 

4.0 

0.05 

0.01 

IN5530A 

10.0 

1.0 

60 

0.05 

8.0 

9.1 

38 

4.0 

0.10 

0.01 

1N5531A 

11.0 

1.0 

80 

0.05 

9.0 

9.9 

35 

6.0 

0.20 

0.01 

1N5532A 

12.0 

1.0 

90 

0.05 

9.5 

10.8 

32 

10 

0.20 

0.01 

1N5533A 

13  0 

1.0 

90 

0.01 

10.5 

11.7 

29 

15 

0.20 

0.01 

1N5534A 

14.0 

1.0 

100 

0.01 

11.5 

12.6 

27 

20 

0.20 

0.01 

1N5535A 

15.0 

1.0 

100 

0.01 

12.5 

13.5 

25 

20 

0.20 

0.01 

1N5536A 

16.0 

1.0 

100 

0.01 

13.0 

14.4 

24 

20 

0.20 

0.01 

1N5537A 

17.0 

1.0 

100 

0.01 

14.0 

15.3 

22 

20 

0.20 

0.01 

1N5538A 

18.0 

1.0 

100 

0.01 

15.0 

16  2 

21 

20 

0.20 

0.01 

1N5539A 

19.0 

1.0 

100 

0.01 

16.0 

17.1 

20 

20 

0.20 

0.01 

1N5540A 

20.0 

1.0 

100 

0.01 

17.0 

18  0 

19 

20 

0.20 

0.01 

1N5541A 

22.0 

1.0 

100 

0.01 

18.0 

19.8 

17 

0.01 

1N5542A 

24.0 

1.0 

100 

0.01 

20.0 

21.6 

16 

0.01 

1N5543A 

25.0 

1.0 

100 

0.01 

21.0 

22.4 

15 

20 

0.35 

0.01 

1N5544A 

28.0 

1.0 

100 

0.01 

23.0 

25.2 

14 

20 

0.40 

0.01 

1N5645A 

30.0 

1.0 

100 

0.01 

24.0 

27.0 

13 

20 

0.45 

0.01 

1N5546A 

33.0 

1.0 

100 

0.01 

28.0 

29.7 

12 

20 

0.50 

0.01 

NOTE  1  —  TOLERANCE  AND  VOLTAGE  DESIGNATION         NOTE  4  -  REVERSE  LEAKAGE  CURRENT  Or) 


The  JEDEC  type  numbers  shown  are  ±10%  with  guaranteed  limits 
for  Vz,  Ir,  and  Vp.  Units  with  guaranteed  limits  for  all  six  parameters 
are  indicated  by  a  "B"  suffix  for  ±5.0%  units,  "C"  suffix  for  ±2.0% 
and  "D"  suffix  for  ±1.0%. 

NOTE  2  -  ZENER  VOLTAGE  (Vz)  MEASUREMENT 

Nominal  zener  voltage  is  measured  with  the  device  junction  in 
thermal  equilibrium  with  ambient  temperature  of  25°C. 

NOTE  3  -  ZENER  IMPEDANCE  (ZZ)  DERIVATION 

The  zener  impedance  is  derived  from  the  60  Hz  ac  voltage,  which 
results  when  an  ac  current  having  an  rms  value  equal  to  10%  of 
the  dc  zener  current  (Izt*  is  superimposed  on  Izt- 


Reverse  leakage  currents  are  guaranteed  and  are  measured  at  VR 
as  shown  on  the  table. 

NOTE  5  -  MAXIMUM  REGULATOR  CURRENT  (Izm) 

The  maximum  current  shown  is  based  on  the  maximum  voltage 
of  a  5.0%  type  unit,  therefore,  it  applies  only  to  the  "B"  suffix 
device.  The  actual  Izm  for  any  device  may  not  exceed  the  value 
of  400  milliwatts  divided  by  the  actual  Vz  of  the  device. 

NOTE  6  -  MAXIMUM  REGULATION  FACTOR  (AVZ> 

AVz  is  the  maximum  difference  between  Vz  at  Izt  and  VZ 
at  Izl  measured  with  the  device  junction  in  thermal  equilibrium. 
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ZENER  NOISE  DENSITY 


A  zener  diode  generates  noise  when  it  is  biased  in  the  zener  direc- 
tion. A  small  part  of  this  noise  is  due  to  the  internal  resistance  asso- 
ciated with  the  device.  A  larger  part  of  zener  noise  is  a  result  of  the 
zener  breakdown  phenomenon  and  is  called  microplasma  noise. 
To  eliminate  the  higher  frequency  components  of  noise  a  small 
shunting  capacitor  can  be  used.  The  lower  frequency  noise  generally 
must  be  tolerated  since  a  capacitor  required  to  eliminate  the  lower 
frequencies  would  degrade  the  regulation  properties  of  the  zener  in 
many  applications. 

Motorola  is  rating  this  series  with  a  maximum  noise  density  at 
250  microamperes,  a  bandwidth  of  2.0  kHz  and  a  center  frequency 
of  2.0  kHz. 


Noise  density  decreases  as  zener  current  increases.  The  junction 
temperature  will  also  change  the  zener  noise  levels,  thus  the  noise 
rating  must  indicate  frequency,  bandwidth,  current  level  and 
temperature. 

The  block  diagram  shown  in  Figure  2  represents  the  method  used 
to  measure  noise  density.  The  input  voltage  and  load  resistance  is 
high  so  that  the  zener  is  driven  from  a  constant  current  source.  The 
amplifier  must  be  low  noise  so  that  the  amplifier  noise  is  negligible 
compared  to  the  test  zener.  The  filter  frequency  and  bandpass  is 
known  so  that  the  noise  density  in  volts  RMS  per  square  root  cycle 
can  be  calculated. 


FIGURE  2  -  NOISE  DENSITY  MEASUREMENT  METHOD 


AMMETER  LOAD 
RESISTOR 


OC  POWER 
SUPPLY 


TEST  ZENER di  Vz 
1 


FILTER 
f„  =  2.0  kHz 
I,  -  1.0  kHz 
f;  -  3.0  kHz 
BW  =  2.0  kHz 


NOISE  DENSITY  IV0LTS  PER  SQUARE  ROOT  BANDWIDTH)  = 


TRUE 
RMS 
VOLT 
METER 


OVERALL  GAIN  /BW 


WHERE:  BW  =  FILTER  BANDWIDTH  IHzl 

V.u» =  OUTPUT  NOISE  (VOLTS  RMS) 
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FIGURE  5  -  ZENER  DIODE  CHARACTERISTICS  AND  SYMBOL  IDENTIFICATION 


FORWARD 
CHARACTERISTIC 


REVERSE  VOLTAGE 
(VOLTSI 


|R»VR- 


IZM 


VF  (VOLTS) 


REVERSE 
CHARACTERISTIC 
(See  table  for 
specific  values) 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


ZENER  OVERVOLTAGE  TRANSIENT  SUPPRESSOR 

Mosorb  devices  are  designed  to  protect  voltage  sensitive  compo- 
nents from  high  voltage,  high  energy  transients.  They  have  excellent 
clamping  capability,  high  surge  capability,  lowzener  impedance  and 
fast  response  time  These  devices  are  Motorola's  exclusive,  cost- 
effective,  highly  reliable  Surmetic  axial  leaded  package  and  are 
ideally-suited  for  use  in  communication  systems,  numerical  con- 
trols, process  controls,  medical  equipment,  business  machines, 
power  supplies  and  many  other  industrial/consumer  applications, 
to  protect  CMOS.  MOS  and  Bipolar  integrated  circuits. 

SPECIFICATION  FEATURES 

•  Standard  Voltage  Range  —  5.0  to  200  V 

•  Peak  Power  —  1  500  Watts  @  1 .0  ms 

•  Maximum  Clamp  Voltage  @  Peak  Pulse  Current 

•  Low  Leakage  <  5.0  MA  above  1 0  V 

•  Standard  Back  to  Back  Versions  Available 


1N5908 

1N6373  ICTE-5.  C 
MPTE-5,  C 
thru 

1N6389/ICTE-45,  C 
MPTE-45,  C 

1N6267,  A/1.5KE6.8,  A 
thru 

1N6303,  A/1.5KE200,  A 


MOSORBS 
ZENER  OVERVOLTAGE 
TRANSIENT  SUPPRESSORS 

5.0-200  VOLT 
1500  WATT  PEAK  POWER 
5.0  WATTS  STEADY  STATE 


Rating 

Symbol 

Value 

Units 

Peak  Power  Dissipation  (1) 
S>TL<  25°C 

pPK 

1500 

Watts 

Steady  State  Power  Dissipation 

@  T|_  <  75°C.  Lead  Length  -  3/8" 
Derated  above  TL  «  75°C 

PD 

5  0 
50 

Watts 
mW/°C 

Forward  Surge  Current  12) 
<6>  TA  =  25°C 

'fsm 

200 

Amps 

Operating  and  Storage  Temperature  Range 

TJ-Tstg 

-65  to  *  175 

°C 

MAXIMUM  RATINGS 


MECHANICAL  CHARACTERISTICS 

CASE:  Void-free,  transfer-molded,  thermosetting  plastic 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily  solderable 
and  weldable 

POLARITY:  Cathode  indicated  by  polarity  band-  When  operated  in  zener  mode, 

will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 


1   Nonrepentive  Current  Pulse  per  Figure  A  and  Derated 

TA  =  25°C  per  Figure  2 
2.  1/2  Square  Wave  (or  equivalent),  PW  =  8.3  mi. 

Duty  Cycle  =  4  Pulses  per  minute  maximum. 


177 


-l-'-l 

rt-[ 

t  ♦ 

A 

i 

NOTE 

I  LEAD  FINISH  AND  DIA 
UNCONTROLLED  IN 
AREA  "F" 


MILLIMETERS 

INCHES 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

S  14 

9  55 

0)60 

0  375 

8 

4.83 

5.21 

0.190 

0.205 

0 

0.97 

1.07 

0  038 

0.042 

F 

1  21 

0  050 

« 

27  94 

1.100 

CASE  41-11 
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•ELECTRICAL  CHARACTERISTICS  |TA  =  25°C  unless  otherwise  noted)  VF»  =  3.6  V  max,  If"  =  100  A 


Device 

Breakdown 
Voltage 

Maximum  Reverse 
Stand-Off  Voltaga 

Vrwm*" 

(Volt!) 

Maximum 
Ravaraa  Laakaga 

®vRWM 

|R  (pA| 

Maximum 
Ravaraa  Voltaga 

@lRSMt  =  120A 
[Clamping  Voltaga) 
VRSM  (Volta) 

Clampin 

1  Voltaga 

Peak  Pulaa 

Currant  @ 
lpp1t  =  30A 

VC1 
(Volts  max) 

Paak  Pulaa 

Currant  @ 
lpp2t  =  60A 

VC2 
(Volta  max) 

vbr 

(Volts) 
MIn 

«>  It 

(mA> 

1 N6908 

6.0 

1.0 

5.0 

300 

8.5 

7.6 

8  0 

ELECTRICAL  CHARACTERISTIC  (Ta=  25°C  unlets  otherwise  noted)  Vp#=  3.5  V  max,  lp"  =  100  A)  (C  suffix  denotes  standard  back  to  back  versions 
Test  both  polarities) 


JEDEC 
Device 

Device 

Breakdown 
Voltage 

Maximum 
Ravaraa 

Stand-Off 
Voltaga 
Vrwm"' 

(Volts) 

Maximum 
Reverse 
Leakage 

@VRWM 

Ir  IkAI 

Maximum 
Raveraa 

Surge 
Current 

'RSMt 
(Amps) 

Maximum 
Ravaraa 
Voltaga 

@  'RSM+ 
(Clamping 
Voltaga) 
VRSMlVolta) 

Clampin 

3  Voltaga 

Paak  Pulaa 

Current  @ 
Ipplt'lOA 

VC1 
(Volts  max) 

Paak  Pulaa 

Currant  @ 
Ipp2t=  10  A 

VC2 
(Volts  max) 

vBr 

Volta 
Min 

@IT 
ImA) 

1N6373 

ICTE-5/MPTE-5 

6.0 

1.0 

5.0 

300 

160 

9.4 

7  1 

7.5 

ICTE-5C/MPTE-5C 

6.0 

1.0 

5.0 

300 

160 

9.4 

8  1 

83 

1N6374 

ICTE-8/MPTE-8 

9.4 

1.0 

80 

25 

100 

15.0 

11.3 

11.5 

1N6382 

ICTE-8C/MPTE-8C 

9.4 

10 

80 

25 

100 

15  0 

11.4 

11.6 

1N6375 

ICTE-10/MPTE-10 

11.7 

1.0 

10 

20 

90 

16  7 

13.7 

14.1 

1N6383 

ICTE-10C/MPTE-10C 

U.J 

1.0 

10 

2.0 

90 

16  7 

14  1 

145 

1N6376 

ICTE-12/MPTE-12 

14  1 

1.0 

12 

20 

70 

21  2 

16.1 

16  5 

1N6384 

ICTE- 1 2C/MPTE- 1 2C 

14  1 

10 

12 

2  0 

70 

21  2 

167 

17  1 

1N6377 

ICTE-15/MPTE-15 

176 

1.0 

15 

20 

60 

250 

20  1 

206 

1N6385 

ICTE-1  5C/MPTE-15C 

17  6 

1.0 

15 

20 

60 

250 

208 

21  4 

1 N6378 

ICTE-18/MPTE-18 

21  2 

1.0 

18 

2  0 

50 

300 

24  2 

25  2 

1 N6386 

ICTE- 1 8C/MPTE-1  8C 

21  2 

10 

18 

2  0 

50 

300 

248 

255 

1N6379 

ICTE-22/MPTE-22 

25  9 

1.0 

22 

2.0 

40 

37  5 

298 

32  0 

1  N6387 

ICTE-22C/MPTE-22C 

25  9 

10 

22 

20 

40 

37  5 

308 

32  0 

1  N6380 

ICTE-36/MPTE-26 

42  4 

10 

36 

20 

23 

66  2 

606 

543 

1 N6388 

ICTE-36C/MPTE-36C 

42  4 

1.0 

36 

2  0 

23 

66  2 

50  6 

54  3 

1N6381 

ICTE-45/MPTE-45 

52  9 

1.0 

46 

2.0 

19 

789 

63.3 

70.0 

1N6389 

ICTE-45C/MPTE-45C 

52  9 

10 

46 

2  0 

19 

78.9 

63.3 

70.0 

JEDEC 
Device 

Device 

Breakdown  Voltage 

Working 

Peak 
Reverse 
Voltage 

Vrwm 
(Volts) 

Maximum 
Reverse 
Leakage 

<§>  Vrwm 
Ir  ImA) 

Maximum 
Reverse 
Surge 
Current 
'rsm- 

(Amps) 

Maximum 
Reverse 
Voltage 

®  'RSM 
(Clamping 
Voltage) 

VRSM 
(Volts) 

Maximum 
Temperature 

Coefficient 

<"  Vbr 

(%/°C| 

vBr 

Volts 

@IT 
ImA) 

Min 

Nom 

Max 

1N6267 

1  5KE6  8 

6  12 

68 

748 

10 

5  50 

1000 

139 

10  8 

0.057 

1N6267A 

1.6KE6.8A 

6.45 

68 

7  14 

10 

5.80 

1000 

143 

10  5 

0.057 

1N6268 

1  5KE7.5 

6  75 

7.5 

8  25 

10 

605 

500 

128 

117 

0061 

1N6268A 

1.5KE7.5A 

7.13 

7.5 

788 

10 

640 

500 

132 

11.3 

0.061 

1N6269 

1.SKE8.2 

7.38 

8  2 

9.02 

10 

863 

200 

120 

125 

0065 

1N6269A 

1.5KE8.2A 

7.79 

8  2 

8.61 

10 

7.02 

200 

124 

12  1 

0065 

1N6270 

1.5KE9.1 

8.19 

9  1 

10  0 

10 

737 

50 

109 

13  8 

0.068 

1N6270A 

1.5KE9.1A 

865 

9  1 

9.55 

1.0 

7  78 

50 

112 

13.4 

0068 

1N6271 

1.5KE10 

900 

10 

11 

10 

8.10 

10 

100 

160 

0  073 

1N6271A 

1.5KE10A 

9  50 

10 

10.5 

1.0 

8.55 

10 

103 

145 

0.073 

1N6272 

1  5KE11 

9  90 

11 

12  1 

10 

892 

6.0 

930 

16  2 

0  075 

1N6272A 

1  5KE11A 

10.6 

11 

11.6 

1.0 

9  40 

5.0 

96  0 

15  6 

0  075 
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•ELECTRICAL  CHARACTERISTICS  (Continued) 


JEDEC 
Device 

Device 

Breakdown  Voltage 

Working 

Peak 
Reverse 
Voltage 

vrwm 

(Voltsl 

Maximum 
Reverse 
Leakage 

@  VRWM 
Ir  ImA) 

Maximum 
Reverse 
Surge 
Current 

'RSMt 
(Amps) 

Maximum 
Reverse 
Voltage 

@  'rsm 

(Clampling 
Voltage) 

Vrsm 
(Volts) 

Maximum 
Temperature 

Coefficient 

"<  vBr 

|%/°C) 

vbr 

Volts 

<5>IT 
(mA| 

Min 

Nom 

Max 

1N6273 

1.5KE12 

10.8 

12 

13  2 

1.0 

9.72 

5  0 

87.0 

17.3 

0.078 

1N6273A 

1.5KE12A 

11.4 

12 

12.6 

1.0 

10.2 

5.0 

90.0 

16.7 

0.078 

1N6274 

1.5KE13 

11.7 

13 

14  3 

1.0 

10.5 

5.0 

79.0 

19  0 

0.081 

1N6274A 

1.5KE13A 

12.4 

13 

13.7 

1.0 

11.1 

5.0 

82.0 

18.2 

0.081 

1N6275 

1.5KE15 

13.5 

15 

16.5 

1.0 

12.1 

5.0 

68.0 

22.0 

0  084 

1 N6275A 

1.5KE15A 

14.3 

15 

15  8 

1.0 

12.8 

5.0 

71.0 

21.2 

0.084 

1N6276 

1.5KE16 

14.4 

16 

17.6 

1.0 

12.9 

5.0 

64  0 

23.5 

0.086 

1N6276A 

1.5KE16A 

15.2 

16 

16  8 

1.0 

13.6 

5.0 

67.0 

22  5 

0.086 

1 N6277 

1  5KE1  8 

16.2 

18 

19.8 

1.0 

145 

5.0 

56.5 

26.5 

0.088 

1 N6277A 

1.5KE18A 

17.1 

18 

18.9 

1.0 

15.3 

5.0 

59.5 

25.2 

0.088 

1N6278 

1  5KE20 

18.0 

20 

22.0 

1.0 

16  2 

5.0 

51.5 

29.1 

0.090 

1N6278A 

1.5KE20A 

19.0 

20 

21.0 

1.0 

17.1 

5.0 

54,0 

27.7 

0.090 

1 N6279 

1 -5KE22 

19.8 

22 

24  2 

1 .0 

17.8 

5.0 

47.0 

31.9 

0092 

1N6279A 

1 .5KE22A 

20.9 

22 

23.1 

1.0 

18.8 

5.0 

49.0 

30.6 

0.092 

1N6280 

1  5KE24 

21.6 

24 

26.4 

1.0 

194 

5.0 

43.0 

34.7 

0.094 

1N6280A 

1  5KE24A 

22.8 

24 

25.2 

1.0 

20.5 

5.0 

45.0 

33  2 

0.094 

1N6281 

1  5KE27 

24.3 

27 

29  7 

1.0 

21  8 

5.0 

38.5 

39.1 

0.096 

1N6281A 

1  5KE27A 

25.7 

27 

28.4 

1.0 

23.1 

5.0 

40.0 

37.5 

0.096 

1N6282 

1.5KE30 

27.0 

30 

33  0 

1.0 

24.3 

5.0 

345 

43.5 

0097 

1N6282A 

1.5KE30A 

28.5 

30 

31.5 

1 .0 

256 

6.0 

36.0 

41.4 

0.097 

1 N6283 

1 .5KE33 

29.7 

33 

36.3 

1.0 

26.8 

5.0 

31.5 

47.7 

0.098 

1N6283A 

1 .5KE33A 

31.4 

33 

34.7 

1.0 

28.2 

5.0 

33.0 

45.7 

0.098 

1N6284 

1.5KE36 

32  4 

36 

39  6 

1.0 

29.1 

5.0 

29.0 

520 

0.099 

1N6284A 

1.5KE36A 

34  2 

36 

37  8 

1.0 

30.8 

5.0 

30.0 

49.9 

0099 

1 N6285 

1  5KE39 

35  1 

39 

42  9 

1.0 

31 .6 

5.0 

26.5 

56.4 

0.100 

1 N6285A 

1  5KE39A 

37.1 

39 

41.0 

1.0 

33.3 

5.0 

28.0 

53  9 

0  100 

1N6286 

1.5KE43 

38.7 

43 

47.3 

1.0 

34.8 

5.0 

24.0 

61  9 

0.101 

1N6286A 

1.5KE43A 

40.9 

43 

45.2 

1.0 

36.8 

5.0 

25.3 

59.3 

0.101 

1N6287 

1  5KE47 

42  3 

47 

51.7 

1.0 

38.1 

5.0 

22.2 

67.8 

0.101 

1N6287A 

1  5KE47A 

44.7 

47 

49  4 

1.0 

40.2 

5.0 

23.2 

64.8 

0.101 

1N6288 

1.5KE51 

45  9 

51 

56.1 

1.0 

41.3 

5.0 

20.4 

73.5 

0  102 

1N6288A 

1  5KE51A 

48.5 

51 

536 

1.0 

43.6 

5.0 

21.4 

70.1 

0  102 

1N6289 

1  5KE56 

50.4 

56 

61.6 

1.0 

45.4 

5.0 

18.6 

80.5 

0.103 

1N6289A 

1  5KE56 

53.2 

56 

58  8 

1.0 

47.8 

5.0 

19.5 

77  0 

0.103 

1N6290 

1.5KE62 

55.8 

62 

68  2 

1.0 

50.2 

5.0 

16.9 

89.0 

0.104 

1N6290A 

1.5KE62A 

58  9 

62 

65.1 

1.0 

53.0 

5.0 

17.7 

85  0 

0.104 

1N6291 

1 .5KE68 

61.2 

68 

74.8 

1 .0 

55.1 

5  0 

15.3 

980 

0.104 

1N6291A 

1 .5KE68A 

64.6 

68 

71.4 

1.0 

58.1 

5.0 

16.3 

920 

0.104 

1N6292 

1.5KE75 

67.5 

75 

82.5 

1.0 

60.7 

5.0 

13.9 

108.0 

0.105 

1N6292A 

1.5KE75A 

71.3 

75 

78  8 

10 

64.1 

5.0 

14.6 

103  0 

0.106 

1 N6293 

1  5KE82 

73.8 

82 

90.2 

1 .0 

66.4 

5.0 

12.7 

1 18.0 

0.105 

1 N6293A 

1 .5KE82A 

77.9 

82 

86.1 

1.0 

70.1 

5.0 

13.3 

1 13.0 

0.105 

1N6294 

1.5KE91 

81.9 

91 

100  0 

1.0 

73.7 

5.0 

11.4 

131.0 

0  106 

1N6294A 

1.5KE91A 

86.5 

91 

95.50 

1.0 

77.8 

5.0 

12.0 

125.0 

0.106 

1N6295 

1  5KE100 

90  0 

100 

110.0 

1.0 

81.0 

5.0 

10.4 

144.0 

0.106 

1 N6295A 

1  5KE100A 

95.0 

100 

105  0 

1.0 

85.5 

50 

1  1 .0 

137.0 

0  106 

1N6296 

1.5KE110 

99.0 

110 

121.0 

1.0 

89.2 

5.0 

9.5 

158.0 

0.107 

1N6296A 

1.5KE110A 

105.0 

110 

116  0 

1.0 

94.0 

5.0 

9.9 

152  0 

0  107 

1N6297 

1  5KE120 

108.0 

120 

132.0 

1.0 

97.2 

5.0 

8.7 

173.0 

0.107 

1N6297A 

1.5KE120A 

114  0 

120 

126.0 

10 

102.0 

5.0 

9.1 

165.0 

0.107 

1N6298 

1.5KE130 

1 17.0 

130 

143.0 

1.0 

105.0 

5.0 

8.0 

187.0 

0.107 

1N6298A 

1.5KE130A 

124.0 

130 

137.0 

1.0 

111.0 

5.0 

8.4 

179.0 

0  107 

1N6299 

1.5KE150 

135  0 

150 

165.0 

10 

121.0 

5.0 

7.0 

215.0 

0.108 

1N6299A 

1  5KE150A 

143.0 

150 

158.0 

10 

128.0 

5.0 

•  7.2 

207  0 

0.108 

1N6300 

1.5KE160 

144.0 

160 

176  0 

10 

130.0 

5.0 

6.5 

2300 

0.108 

1N6300A 

1.5KE160A 



152.0 

160 

I  

168.0 

10 

136.0 

5.0 

6.8 

219.0 

0.108 
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•ELECTRICAL  CHARACTERISTICS  IConnnued) 


JEDEC 
Device 

Device 

Breakdown  Voltage 

Working 

Peak 
Reverse 
Voltage 

VRWM 

(Volts] 

Maximum 
Reverse 
Leakage 

@  VRWM 
Ir  IliA] 

Maximum 
Reverse 

Current 

•RSMt 
(Amps) 

Maximum 
Reverse 
Voltage 

@  'RSM 
(Clampling 
Voltage) 

VRSM 
(Volts) 

Maximum 
Temperature 
Coefficient 

°«VBR 

(%/°C) 

VBR 

Volts 

@IT 
(mA| 

Min 

Nom 

Max 

1N6301 

1  5KE170 

153.0 

170 

187  0 

1.0 

138  0 

5  0 

6  2 

2440 

0  108 

1N6301A 

1  5KE170A 

162Q 

170 

179  0 

10 

145  0 

5.0 

64 

2340 

0  108 

1 N6302 

1.5KE180 

162.0 

180 

198  0 

10 

1460 

5.0 

58 

2580 

0.108 

1 N6302A 

1  5KE180A 

171.0 

180 

189  0 

10 

154  0 

5.0 

6  1 

246.0 

0  108 

1N6303 

1  5KE200 

180  0 

200 

2200 

10 

162  0 

5.0 

5.2 

2870 

0  108 

1 N6303A 

1  5KE200A 

190.0 

200 

210.0 

1.0 

171.0 

5.0 

5  5 

2740 

0  108 

tSurge  Current  Waveform  per  Figure  4  and  Derate  per  Figure  2 
•Indicates  JEDEC  Registered  Data. 

**1  /2  Square  Equivalent  Sine  Wave,  PW  =  8.3  ms.  Duty  Cycle  =  4  Pulses  per  Minute  maximum 

•"A  Transient  Suppressor  is  normally  selected  according  to  the  maximum  reverse  stand-off  voltage  {Vrwm^  which  should  be  equal  to  or  greater  than  the  dc 

or  continuous  peak  operating  voltage  level. 
»Vp  applies  to  Non-C  suffix  devices  only. 

C  suffix  denotes  standard  back-to-back  versions  Test  both  polarities. 


To  order  clipper-bidirectional  device  in  1N6267  series,  add  a  "C"  suffix  to  1 .5KE  device  title,  i.e.,  1  5KE7.5C  or  1  5KE7  5CA 
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FIGURE  6  -  DYNAMIC  IMPEDANCE 


1  N6373.  ICTE-5.  C.  MPTE-5.  C  1  N6267,  A/1  SKE6.8.  A 

thru  thru 
1  N6389.  ICTE-45.  C,  MPTE-45.  C  1  N6303.  A/1  5KE200.  A 
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APPLICATION  NOTES 
SPECIAL  DEVICES 

Matched  sets  and  back-to-back  configurations  for 
bidirectional  applications  can  be  ordered  upon  special 
request  Contact  your  nearest  Motorola  representative. 

RESPONSE  TIME 

In  most  applications,  the  transient  suppressor  device 
is  placed  in  parallel  with  the  equipment  or  component 
to  be  protected.  In  this  situation,  there  is  a  time  delay 
associated  with  the  capacitance  of  the  device  and  an 
overshoot  condition  associated  with  the  inductance  of 
the  device  and  the  inductance  of  the  connection  method. 
The  capacitive  effect  is  of  minor  importance  in  the  parallel 
protection  scheme  because  it  only  produces  a  time  delay 
in  the  transition  from  the  operating  voltage  to  the  clamp 
voltage  as  shown  in  Figure  A. 

The  inductive  effects  in  the  device  are  due  to  actual 


turn-on  time  (time  required  for  the  device  to  go  from  zero 
current  to  full  current)  and  lead  inductance.  This  induc- 
tive effect  produces  an  overshoot  in  the  voltage  across 
the  equipment  or  component  being  protected  as  shown 
in  Figure  B.  Minimizing  this  overshoot  is  very  important 
in  the  application,  since  the  main  purpose  for  adding 
a  transient  suppressor  is  to  clamp  voltage  spikes.  These 
devices  have  excellent  response  time,  typically  in  the 
picosecond  range  and  negligible  inductance  However, 
external  inductive  effects  could  produce  unacceptable 
overshoot.  Proper  circuit  layout,  minimum  lead  lengths 
and  placing  the  suppressor  device  as  close  as  possible 
to  the  equipment  or  components  to  be  protected  will 
minimize  this  overshoot. 

Some  input  impedance  represented  by  Zjn  is  essential 
to  prevent  overstress  of  the  protection  device  This  impe- 
dance should  be  as  high  as  possible,  without  restricting 
the  circuit  operation. 


TYPICAL  PROTECTION  CIRCUIT 

°— dej— t  1 — 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


1N5913A 

thru 

1N5956A 

1.5  WATT  SURMETIC  30 
SILICON  ZENER  DIODES 

...  A  complete  line  of  1.5-Watt  Zener  Diodes  offering  the  following 
advantages: 

•  Complete  Voltage  Range  -  3.3  to  200  Volts 

•  DO  41  Package  -  Smaller  than  Conventional  Metal  Devices 

•  Metallurgically  Bonded  Construction 

•  JEDEC  Registered  Parameters 

•  Oxide  Passivated  Diode 


1.5  WATTS 
ZENER  DIODES 

3.3  -  200  VOLTS 


•MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ti_  =  75°C, 

PD 

1.5 

Watts 

Lead  Length  =  3/8" 

Derate  above  75°C 

12 

mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 

TJ-Tstg 

-55  to  +200 

°C 

•Indicates  JEDEC  Registered  Data. 
MECHANICAL  CHARACTERISTICS 


CASE:  Surmetic  30  void-free,  transfer-molded,  thermosetting-plastic 
MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C,  1/16"  from 
case  for  10  seconds 

FINISH:  All  external  surfaces  are  corrosion  resistant  with  readily  solderable  leads 
POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode,  cathode 

will  be  positive  with  respect  to  anode. 
MOUNTING  POSITION:  Any 


FIGURE  1  -  STEADY  STATE  POWER  DERATING 


20       40      60      80      100     120     140      160  ISO 
TL,  LEAD  TEMPERATURE  CO 


K 

—  D 

If. 

A 

^F 

DIM 

MIN 

MAX 

MIN 

MAX 

A 

4.07 

5  20 

0.160 

0.205 

B 

2.04 

2.71 

0.080 

0.107 

D 

0.71 

0.86 

0.028 

0.034 

F 

1.27 

0.060 

K 

27.94 

1.100 

All  JEOEC  dimensions  and  notes  apply 

CASE  59-03 
DO-41 

NOTES:  GLASS 

1.  ALL  RULES  AND  NOTES  ASSOCIATED 
WITH  JEDEC  DO-41  OUTLINE  SHALL 
APPLY. 

2.  POLARITY  DENOTED  BY  CATHODE 
BAND. 

3.  LEAD  DIAMETER  NOT  CONTROLLED 
WITHIN  "F"  DIMENSION. 
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•ELECTRICAL  CHARACTERISTICS  (TL  -  30°C  unless  otherwise  noted.  Vp-  1.5  Volts  Max  @  lF  =  200  mAdc  for  all  types.) 


Nominal 

Mix.  Zener  Impedan 

m 

Max. 
Leaka 

R 

mm  .  mmmm  .  .  _ 

Maximum  IX* 

Motorola 

Zenar  Voltage 

Test 

m 

everse 

Current 

Zenar 

Type 

VZ  9  lZT 

Current 

Currant 

Number 

■ZT 

ZZT®  'ZT 

Zzk      @  'ZK 

a  VR 

|7U 

(Note  1 ) 

(Note  2) 

mA 

Ohms 

Ohms 

mA 

uA 

Volts 

mAdc 

1N5913A 

3.3 

113.6 

10 

500 

1 .0 

100 

1 .0 

454 

1N59UA 

3.6 

104.2 

9.0 

500 

1.0 

75 

1 .0 

416 

1N5S15A 

3.9 

96.1 

7.5 

500 

1.0 

25 

1 .0 

384 

1NB916A 

4.3 

87.2 

6.0 

500 

1.0 

5.0 

1 .0 

348 

1N6917A 

4.7 

79.8 

5.0 

500 

1.0 

5.0 

1 .5 

319 

IN5918A 

5.1 

73.5 

4.0 

350 

1.0 

5.0 

2.0 

294 

1N6919A 

5.6 

66.9 

2.0 

250 

1.0 

5.0 

3.0 

267 

1N5920A 

6.2 

60.5 

2.0 

200 

10 

5.0 

4.0 

241 

1N5921A 

6.8 

55.1 

2.5 

200 

1.0 

5.0 

5.2 

220 

1N5922A 

7.5 

50.0 

3.0 

400 

0.5 

5.0 

6  8 

200 

1N5923A 

8.2 

45.7 

3.5 

400 

0.5 

5.0 

6.5 

182 

1N592AA 

9.1 

41.2 

4.0 

500 

0  5 

5.0 

7.0 

164 

1NS92SA 

10 

37.5 

4.5 

500 

0.25 

5  0 

8.0 

150 

1N5926A 

11 

34.1 

5.5 

550 

0.25 

1.0 

8  4 

136 

1N5927A 

12 

31.2 

6.6 

550 

0.25 

1.0 

9.1 

125 

1N5928A 

13 

28.8 

7.0 

550 

0.25 

1.0 

9.9 

115 

1N6929A 

15 

25  0 

9.0 

600 

0.25 

1.0 

11.4 

100 

1N5930A 

16 

23.4 

10 

600 

0.25 

1.0 

1 2.2 

93 

1N5931A 

18 

20.8 

12 

660 

0.25 

1.0 

13.7 

83 

1NS932A 

20 

18  7 

14 

650 

025 

1.0 

15  2 

75 

1N6933A 

22 

17.0 

17.5 

650 

0.25 

10 

16.7 

68 

1N5934A 

24 

15.6 

19 

700 

0.25 

1.8 

18  2 

62 

1N6935A 

27 

13.9 

23 

700 

0,25 

1.0 

20.6 

55 

1 N5936A 

30 

12.5 

26 

750 

0.25 

1.0 

22.8 

50 

1N5937A 

33 

11.4 

33 

800 

0  25 

1 .0 

25.1 

45 

1N6938A 

36 

10.4 

38 

850 

025 

1.0 

27.4 

41 

1N5939A 

39 

9.6 

45 

900 

0.25 

10 

29.7 

38 

1N5940A 

43 

8  7 

53 

950 

0.25 

1.0 

32.7 

34 

1N5941A 

47 

8.0 

67 

1000 

0.25 

1.0 

35  8 

31 

1N5942A 

51 

7.3 

70 

1100 

0.25 

1.0 

38  8 

29 

1N5943A 

56 

6.7 

86 

1300 

0.25 

1.0 

42.6 

26 

1N5944A 

62 

6.0 

100 

1500 

0.25 

1.0 

47  1 

24 

1N5945A 

68 

5.5 

1 20 

1700 

0.25 

1.0 

51.7 

22 

1N5946A 

75 

5.0 

140 

2000 

0.25 

1 .0 

56.0 

20 

IN 5947 A 

82 

46 

160 

2500 

0.25 

1.0 

62.2 

18 

1N5948A 

91 

4  1 

200 

3000 

0.25 

1.0 

69.2 

16 

1NS949A 

100 

3.7 

250 

3100 

0.25 

1.0 

76.0 

15 

1N6960A 

110 

3.4 

300 

4000 

0.25 

1.0 

83.6 

13 

1N5951A 

120 

3.1 

380 

4500 

0.25 

1.0 

91.2 

12 

1N6962A 

130 

2.9 

450 

5000 

0.25 

1.0 

98.8 

11 

IN 6953 A 

ISO 

2.5 

600 

6000 

0.25 

1.0 

1  14 

10 

1N5954A 

160 

2.3 

700 

6500 

0.25 

1.0 

121  6 

9.0 

1N5955A 

180 

2.1 

900 

7000 

0.25 

1.0 

136.8 

80 

200 

1.9 

1200 

8000 

0.25 

1.0 

152 

7  0 

•Indicates  JEDEC  Registered  Data 


NOTE  1  -  TOLERANCE  AND  VOLTAGE  DESIGNATION  NOTE  2  -  SPECIAL  SELECTIONS  AVAILABLE  INCLUDE: 

Tolerance  designation  —  Device  tolerances  of  ±10%  are  indicated  by  en  Nominal  zener  voltages  belween  those  shown 

"A"  suffix,  ±6%  by  a  "B"  suffix,  ±2%  by  e  "C"  suffix,  ±1%  by  a  "D" 
suffix. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


■ 




1N5985A 

thru 
1N6025A 


500  MILLIWATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

...  A  complete  line  of  500  mW  Zener  Diodes  offering  the  following 
advantages: 

•  Complete  Voltage  Range  -  2.4  to  1 10  Volts 

•  DO-35  Package  —  Smaller  than  Conventional  DO-7  Package 

•  Double  Slug  Type  Construction 

•  Metallurgical^  Bonded  Construction 

•  JEDEC  Registered 

•  Oxide  Passivated  Die 


•MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  TL  <  50°C, 
Lead  Length  «  3/8" 
Derate  above  50°C 

PD 

500 

3.33 

mW 
mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 

Tj.Tstg 

-55  to  +200 

°C 

'Indicates  JEDEC  Registered  Data. 
MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug  type,  hermetically  i 
MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C,  1/16" 

from  case  for  10  seconds 
FINISH:  AM  external  surfaces  are  corrosion  resistant  with  readily  solderable  leads. 
POLARITY:  Cathode  indicated  by  color  band.  When  c 

cathode  will  be  positive  with  respect  to  a 
MOUNTING  POSITION:  Any 


_  0.7 

6 

g  0.6 

1  o.s 
i 

3  0.4 

a 

C£ 

1  " 

E 

|  0.2 

X 

1  0.1 
0 

FIGURE  1  -  STEADY  STATE  POWER  DERATING 

HEAT 

.  SINKS 

Ks.  — H  3/8"  U—>\  3/8"   

D      20      40      60      80     100  1 
TL,  LEAD  TEMPERATUf 

0     140  IE 

ECO 

0      180  20 

1 

500  MILLIWATT 
GLASS ZENER  DIODES 
2.4-110  VOLTS 


XL 


It 


NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  A 
AND  B.  HEAT  SLUGS,  IF  ANY,  SHALL  BE 
INCLUDED  WITHIN  THIS  CYLINDER.  BUT 
NOT  SUBJECT  TO  THE  MINIMUM  LIMIT 
OF  B. 

2.  LEAD  DIAMETER  NOT  CONTROLLED  IN 
ZONE  F  TO  ALLOW  FOR  FLASH.  LEAD 
FINISH  BUILDUP  AND  MINOR  IRREGU- 
LARITIES OTHER  THAN  HEAT  SLUGS. 

3.  POLARITY  DENOTED  BY  CATHODE  BAND. 

4.  DIMENSIONING  AND  T0LERANCING  PER 
ANSI  Y14.5, 1973. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3.05 

5.08 

0.120 

0.200 

B 

1.52 

2.29 

0.060 

0.090 

0 

0.46 

0.56 

0.018 

0.022 

F 

1.27 

MHL. 

K 

25.40 

38.10 

1.000 

1.500 

All  JEDEC  dimsnsonttnd  not«  apply. 

CASE  2994)2 
DO-204AH 
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•ELECTRICAL  CHARACTERISTICS  ITL  =  30°C  unless  otherwise  noted.)  IVF  -  1.5  Volts  Max  g  lF  =100  mAdc  for  all  types) 


Max.  Zanar  Imp) 

idanca  (Not a  4) 

Max.  Ravaraa  Laakaga  Currant 

Nominal 

ZZT  «  'ZT 

ZZK  •  'ZK  " 

Max.  dc 

Motorola 

Zenar  Voltage 

last 

Ohms 

Ohms 

0.25  mA 

eA 

volts 

Typa 

VZ  *'ZT 

Currant 

B 

A. 

B 

A. 

B 

A. 

B 

A, 

rr  tjo  t 

nil  in  uw 

Volt* 

'ZT 

Non- 

Non- 

Non- 

Non- 

'ZM 

(Not*  1) 

— ! — — 

 mA  

Suffix 

Suffix 

Suffix 

Suffix 

Suffix 

Suffix 

Suffix 

Suffix 

1 N5985A 

2.4 

5.0 

100 

110 

1800 

2000 

100 

100 

1.0 

0.5 

208 

1  N5986A 

2.7 

5.0 

100 

110 

1900 

2200 

75 

100 

1.0 

0.5 

185 

1N5987A 

3.0 

5.0 

95 

100 

2000 

2300 

50 

100 

1.0 

0.5 

167 

1  N5988A 

3.3 

5.0 

95 

100 

2200 

2400 

25 

75 

1.0 

0.5 

152 

1N5989A 

3.6 

5.0 

90 

95 

2300 

2500 

15 

SO 

1.0 

0.5 

139 

1N5990A 

3.9 

5.0 

90 

95 

2400 

2500 

10 

25 

1.0 

1.0 

128 

1N5991A 

4.3 

5.0 

88 

90 

2500 

2500 

5.0 

15 

1.0 

1.0 

116 

1 N5992A 

4.7 

5.0 

70 

90 

2200 

2500 

3.0 

10 

1.5 

1.0 

106 

1N5993A 

5.1 

5.0 

50 

88 

2050 

2500 

2.0 

5.0 

2.0 

1.0 

98 

1 N5994A 

5.6 

5.0 

25 

70 

1800 

2200 

2.0 

3.0 

3.0 

1.5 

89 

1 N5995A 

6.2 

5.0 

10 

50 

1300 

2050 

1.0 

2.0 

4.0 

2.0 

81 

1 N5996A 

6.8 

5.0 

8.0 

25 

750 

1800 

1.0 

2.0 

5.2 

3.0 

74 

1N5997A 

7.5 

5.0 

7.0 

10 

600 

1300 

0.5 

1.0 

6.0 

4.0 

67 

1  N 5998 A 

8.2 

5.0 

7.0 

15 

600 

750 

0.5 

1.0 

6.5 

5.2 

61 

1N5999A 

9.1 

5.0 

10 

18 

600 

600 

0.1 

0.5 

7.0 

6.0 

55 

1 N6000A 

10 

5.0 

15 

22 

600 

600 

0.1 

0.5 

8.0 

6.5 

50 

1N6001A 

11 

5.0 

18 

25 

600 

600 

0.1 

0.1 

8.4 

7.0 

45 

1 N6002A 

12 

5.0 

22 

32 

600 

600 

0.1 

0.1 

9.1 

8.0 

42 

1N6003A 

13 

5.0 

25 

36 

600 

600 

0.1 

0.1 

9.9 

8.4 

38 

1 N6004A 

15 

5.0 

32 

42 

600 

600 

0.1 

0.1 

11 

9.1 

33 

1 N6005A 

16 

5.0 

36 

48 

600 

600 

0.1 

0.1 

12 

9.9 

31 

1 N6006A 

18 

5.0 

42 

55 

600 

600 

0.1 

0.1 

14 

11 

28 

1N6007A 

20 

5.0 

48 

62 

600 

600 

0.1 

0.1 

15 

12 

25 

1 N6008A 

22 

5.0 

55 

70 

600 

600 

0.1 

0.1 

17 

14 

23 

1 N6009A 

24 

5.0 

62 

78 

600 

600 

0.1 

0.1 

18 

15 

21 

1N6010A 

27 

5.0 

70 

88 

600 

700 

0.1 

0.1 

21 

17 

19 

1N6011A 

30 

5.0 

78 

95 

600 

700 

0.1 

0.1 

23 

18 

17 

1N6012A 

33 

5.0 

88 

110 

700 

800 

0.1 

0.1 

25 

21 

15 

1N6013A 

36 

5.0 

95 

130 

700 

900 

0.1 

0.1 

27 

23 

14 

1N6014A 

39 

2.0 

130 

170 

800 

1000 

0.1 

0. 1 

30 

25 

13 

1N6015A 

43 

2.0 

150 

180 

900 

1 100 

0.1 

0.1 

33 

27 

12 

1N6016A 

47 

2.0 

170 

200 

1000 

1300 

0.1 

0.1 

36 

30 

11 

1N6017A 

51 

2.0 

180 

225 

1300 

1400 

0.1 

0.1 

39 

33 

9.8 

1N6018A 

56 

2.0 

200 

240 

1400 

1600 

0.1 

0.1 

43 

36 

8.9 

1N6019A 

62 

2.0 

225 

265 

1400 

1700 

0.1 

0.1 

47 

39 

8.0 

1  N6020A 

68 

2.0 

240 

280 

1600 

2000 

0.1 

0.1 

52 

43 

7.4 

1N6021A 

75 

2.0 

265 

300 

1700 

2300 

0.1 

0.1 

56 

47 

6.7 

1N6022A 

82 

2.0 

280 

350 

2000 

2600 

0.1 

0.1 

62 

52 

6.1 

1N6023A 

91 

2.0 

300 

400 

2300 

3000 

0.1 

0.1 

69 

56 

5.5 

1 N6024A 

100 

1.0 

500 

800 

2600 

4000 

0.1 

0.1 

76 

62 

5.0 

1  N6025A 

110 

1.0 

650 

950 

3000 

4500 

0.1 

0.1 

84 

69 

4.5 

•Indicates  JEDEC  Registered  Data. 


NOTE  1  -  TOLERANCE  AND  VOLTAGE  DESIGNATION 

Tolerance  designation  -  Device  tolerances  of  t10%  are  indicated 
bv  an  "A"  suffix,  ±5%  by  a  "B"  suffix,  ±2%  by  a  "C"  suffix,  ±1% 
by  a  "D"  suffix. 

NOTE  2  -  SPECIAL  SELECTIONS  AVAILABLE  INCLUDE: 

la)  Nominal  Zener  voltages  between  those  shown. 

(b)  Matched  sets:  (Standard  Tolerances  are  ±5.0%,  ±2.0%,  ±1.0%) 

a.  Two  or  more  units  for  series  connection  with  specified 
tolerance  on  total  voltage.  Series  matched  sets  make 
zener  voltages  in  excess  of  200  volts  possible  as  well  as 
providing  lower  temperature  coefficients,  lower  dynamic 
impedance  and  greater  power  handling  ability 

b.  Two  or  more  units  matched  to  one  another  with  any 
specified  tolerance. 


NOTE  3: 

This  data  was  calculated  using  nominal  voltages.  In  order  to 
determine  the  maximum  current  handling  capability  on  a  worst 
case  basis  the  following  formula  must  be  used: 

500  mW 

lzm(worst  case)  =  —  — —  

Vz(nom)  +  tolerance 


NOTE  4: 

Z^T  and  Zzk  are  measured  by  dividing  the  ac  voltage  drop 
across  the  device  by  the  ac  current  applied.  The  specified  limits 
are  for  lz(ac)  -  0.1  lz(dc)  with  the  ac  frequency  =  1.0  kHz. 
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1N5985A  thru  1N6025A 


TYPICAL  CHARACTERISTICS 
TEMPERATURE  COEFFICIENTS  (-55°C  to  +150°C  temperature  range) 


FIGURE  4  -  EFFECT  OF  ZENER  VOLTAGE  ON  ZENER  IMPEDANCE 


2.0 1  I  I    IxBf  I  I  I  1  I  I  I    I  I  I  I  1  I  I 

2.0    3.0       S.0   7.0    10  20      30       SO    70    100  200 

VZ,  ZENER  VOLTAGE  (VOLTS) 


MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


Designer's  Data  Sheet 
3-Watt  Surmetic  30 
Silicon  Zener  Diodes 

...  a  complete  series  of  3  Watt  Zener  Diodes  with  limits  and  operating  characteristics 
that  reflect  the  superior  capabilities  of  silicon-oxide-passivated  junctions.  All  this  in  an 
axial-lead,  transfer-molded  plastic  package  offering  protection  in  all  common  environ- 
mental conditions. 

•  Surge  Rating  of  98  Watts  @  1  ms 

•  Maximum  Limits  Guaranteed  on  Six  Electrical  Parameters 

•  Package  No  Larger  Than  the  Conventional  1  W  Package 

Mechanical  Characteristics: 

CASE:  Void-free,  transfer-molded,  thermosetting  plastic 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily  solderable  and 
weldable 

POLARITY:  Cathode  indicated  by  polarity  band.  When  operated  in  zener  mode,  cathode 

will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 
WEIGHT:  0.4  gram  (approx) 


3EZ3.9D5 

thru 
3EZ200D5 


3-WATT 
ZENER  REGULATOR 
DIODES 
3.9-200  VOLTS 


20      40      60      80      100     120     140     160     180  200 
TL,  LEAD  TEMPERATURE  (°CI 

Figure  1.  Power-Temperature  Derating  Curve 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  <ffi  Tl  =  75T 
Lead  Length  =  3/8" 
Derate  above  75°C 

pd 

3 
24 

Watts 
mwVC 

DC  Power  Dissipation  @  Ta  =  50°C 
Derate  above  50°C 

Pd 

1 

6.67 

Watt 

mW/X 

Operating  and  Storage  Junction  Temperature  Range 

Tj.  Tstg 

-65  to  +200 

X 

OUTUNE  DIMENSIONS 


Qn 


~t. 


NOTES: 

I.  ALL  RULES  AND  NOTES  ASSOCIATED  WITH 

JEOEC  DO-41  OUTUNE  SHALL  APPLY. 
2  POLARITY  DENOTED  BY  CATHODE  BAND 
3.  LEAD  DIAMETER  NOT  CONTROLLED 
WITHIN  "F"  DIMENSION. 


MUM 

Etas 

MC 

ICS 

DM 

MM 

MAX 

MM 

MAX 

A 

4.07 

S.20 

0.160 

0.205 

B 

204 

2.71 

O.08O 

0107 

D 

0.71 

0.86 

0.028 

0.034 

F 

127 

0.050 

K 

1.100 

CASE  59-03 
(DO-411 

Designer's  D«t»  for  "Want  Cm"  Condition*  —  The  Designer  s  Data  Sheet  permits  the  design  of  most  circuits 
1.  Limit  curves  —  representing  boundaries  on  device  c 


4-83 


3EZ3.9D5  thru  3EZ200D5 


t,  TIME  (SECONDS) 


Figure  2.  Typical  Thermal  Response  L,  Lead  Length  =  3/8  Inch 


APPLICATION  NOTE: 

Since  the  actual  voltage  available  from  a  given  zener  diode  is 
temperature  dependent,  it  is  necessary  to  determine  junction 
temperature  under  any  set  of  operating  conditions  in  order  to 
calculate  its  value.  The  following  procedure  is  recommended: 

Lead  Temperature,  T|_,  should  be  determined  from: 

TL  =  #LA  PD  +  TA 
8|_A is  tne  lead-to-ambient  thermal  resistance  (°C/W)  and  Prj 
is  the  power  dissipation.  The  value  for  0LA  w'"  varv  ar,d 
depends  on  the  device  mounting  method.  0|_a  is  generally 
30-40°C/W  for  the  various  clips  and  tie  points  in  common 
use  and  for  printed  circuit  board  wiring. 
The  temperature  of  the  lead  can  also  be  measured  using  a 
thermocouple  placed  on  the  lead  as  close  as  possible  to  the  tie 
point.  The  thermal  mass  connected  to  the  tie  point  is  normally 
large  enough  so  that  it  will  not  significantly  respond  to  heat 
surges  generated  in  the  diode  as  a  result  of  pulsed  operation 
once  steady-state  conditions  are  achieved.  Using  the  measured 
value  of  Tl,  the  junction  temperature  may  be  determined  by: 
Tj  =  TL  +  ATJU 


ATjl  is  the  increase  in  junction  temperature  above  the  lead 
temperature  and  may  be  found  from  Figure  2  for  a  train  of 
power  pulses  (L  =  3/8  inch)  or  from  Figure  10  for  dc  power. 
ATj|_  =  ejL  PD 
For  worst-case  design,  using  expected  limits  of  lz,  limits  of 
Pp  and  the  extremes  of  Tj  (ATj)  may  be  estimated.  Changes  in 
voltage,  Vz,  can  then  be  found  from: 
AV  =  »VZ  AT j 

»VZ' tne  zener  voltage  temperature  coefficient,  is  found  from 

Figures  5  and  6. 
Under  high  power-pulse  operation,  the  zener  voltage  will  vary 
with  time  and  may  also  be  affected  significantly  by  the  zener 
resistance.  For  best  regulation,  keep  current  excursions  as  low 
as  possible. 

Data  of  Figure  2  should  not  be  used  to  compute  surge  capa- 
bility. Surge  limitations  are  given  in  Figure  3.  They  are  lower 
than  would  be  expected  by  considering  only  junction  temper- 
ature, as  current  crowding  effects  cause  temperatures  to  be 
extremely  high  in  small  spots  resulting  in  device  degradation 
should  the  limits  of  Figure  3  be  exceeded. 
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TEMPERATURE  COEFFICIENT  RANGES 

(90%  of  the  Units  are  in  the  Ranges  Indicated) 


3        4         5        6        7        8        9        10       11       12  0       20      40      60      80     100     120     140     160     180  200 

Vz,  ZENER  VOLTAGE  <§  In  (VOLTS)  Vz,  ZENER  VOLTAGE  <g>  ft  (VOLTS) 

Figure  5.  Units  To  12  Volts  Figure  6.  Units  10  To  200  Volts 


ZENER  VOLTAGE  versus  ZENER  CURRENT 

(Figures  7,  8  and  9) 


3       4       5       6  7 
VZ.  ZENER  VOLTAGE  IVOLTSI 

Figure  7.  Vz  =  3.9  thru  10  Volts 


20      30      40      50      60  70 
VZ,  ZENER  VOLTAGE  (VOLTS) 

Figure  8.  Vz  =  12  thru  82  Vorts 


90  100 


100  120  140  160  1  80  200  ^     0        1/8        1/4       3/8        1/2       5«       3/4       7/8  1 

VZ,  ZENER  VOLTAGE  IVOLTSI  *  L.  LEAD  LENGTH  TO  HEAT  SINK  (INCH) 


Figure  9.  Vz  =  100  thru  200  Volts  Figure  10.  Typical  Thermal  Resistance 
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3EZ3.9D5  thru  3EZ200D5 


ELECTRICAL  CHARACTERISTICS  (Ta  =  25"C  unless  otherwise  noted)  Vp  =  1.5  V  max,  lp  =  200  mA  for  all  types) 


Nominal 

Max  Zener  Imped) 

nee 

Leal 

age 

Maximum 

Surge 

Zener  Voltage 

Test 

(Note  3) 

Current 

Zener 
Current 

Current 

Motorola 

Vz@Izt 

Current 

@  Ta  =  25°C 

Type  No. 

Volts 

'ZT 

ZZT@'ZT 

ZZK  @  >ZK 

>ZK 

>R 

VR 

>ZM 

if  —  mA 

fNntf*  1) 

(Mote  2i 

Ohms 

Ohms 

mA 

/iA  Max  (< 

t>  Volts 

mA 

(Note  4) 

3EZ3.9D5 

3.9 

192 

4.5 

400 

.1 

80 

1 

630 

4.4 

3EZ4.3D5 

4.3 

174 

4.5 

400 

1 

30 

1 

590 

4.1 

3EZ4.7D5 

4.7 

160 

4 

500 

1 

20 

1 

550 

3.8 

3EZ5. 1 D5 

5.1 

147 

3.5 

550 

^ 

5 

1 

520 

J.O 

3EZ5.6D5 

5.6 

134 

2.5 

600 

1 

5 

2 

480 

3.3 

3EZ6.2D5 

6.2 

121 

1.5 

700 

1 

5 

3 

435 

3.1 

3EZ6.8D5 

6.8 

110 

2 

700 

1 

5 

4 

393 

2.9 

Jti/.SUD 

"7  K 
1  JO 

1  nn 

IUU 

2 

700 

0  5 

5 

5 

360 

2  66 

3EZ8.2D5 

8.2 

91 

2.3 

700 

0.5 

5 

6 

330 

2.44 

3EZ9.1D5 

9.1 

82 

2.5 

700 

0.5 

3 

7 

297 

2.2 

3EZ10D5 

10 

75 

3.5 

700 

0.25 

3 

7.6 

270 

2 

3EZ1 1 D5 

1 1 

68 

4 

700 

n  oc 

1 

8.4 

225 

1  PO 

3EZ12D5 

12 

63 

4.5 

700 

0.25 

1 

9.1 

246 

1.66 

3EZ13D5 

13 

58 

4.5 

700 

0.25 

0.5 

9.9 

208 

1.54 

3EZ14D5 

14 

53 

5 

700 

0.25 

0.5 

10.6 

193 

1.43 

3EZ1 5D5 

15 

Rn 

9u 

5.5 

700 

0.25 

0.5 

11.4 

1  on 
I  oU 

1 .33 

3EZ16D5 

16 

47 

5.5 

700 

0.25 

0.5 

12.2 

169 

1.25 

3EZ17D5 

17 

44 

6 

750 

0.25 

0.5 

13 

150 

1.18 

3EZ18D5 

18 

42 

6 

750 

0.25 

0.5 

13.7 

159 

1.11 

3EZ19D5 

19 

40 

7 

750 

0.25 

0.5 

14.4 

142 

1.05 

3EZ20D5 

20 

37 

7 

750 

0.25 

0.5 

15.2 

135 

1 

3EZ22D5 

22 

34 

8 

750 

0.25 

0.5 

16.7 

123 

0.91 

3EZ24D5 

24 

31 

9 

750 

0.25 

0.5 

18.2 

112 

0.83 

3EZ27D5 

27 

28 

10 

750 

0.25 

0.5 

20.6 

100 

0.74 

3EZ28D5 

28 

27 

12 

750 

0.25 

0.5 

21 

96 

0.71 

3EZ30D5 

30 

25 

16 

1000 

0.25 

0.5 

22.6 

90 

0.67 

.  3EZ33D5 

33 

23 

20 

1000 

0.25 

0.5 

25.1 

82 

0.61 

3EZ36D5 

36 

21 

22 

1000 

0.25 

0.5 

27.4 

75 

0.56 

3kZJ9U5 

39 

19 

28 

1000 

0.25 

0.5 

29.7 

69 

0.51 

3EZ43D5 

43 

17 

33 

1500 

0.25 

0.5 

32.7 

63 

0.45 

3EZ47D5 

47 

16 

38 

1500 

0.25 

0.5 

35.6 

57 

0.42 

3EZ51D5 

51 

15 

45 

1500 

0.25 

0.5 

38.8 

53 

0.39 

56 

13 

50 

2000 

0.25 

0.5 

42.6 

48 

0.36 

3EZ62D5 

62 

12 

55 

2000 

0.25 

0.5 

47.1 

44 

0.32 

3EZ68D5 

68 

11 

70 

2000 

0.25 

0.5 

51.7 

40 

0.29 

3EZ75D5 

75 

10 

85 

2000 

0.25 

0.5 

56 

36 

0.27 

82 

9.1 

95 

3000 

0.25 

0.5 

62.2 

33 

0.24 

3EZ91D5 

91 

8.2 

115 

3000 

0.25 

0.5 

69.2 

30 

0.22 

3EZ100D5 

100 

7.5 

160 

3000 

0.25 

0.5 

76 

27 

0.2 

3E2110D5 

110 

6.8 

225 

4000 

0.25 

0.5 

83.6 

25 

0.18 

120 

6  3 

300 

4500 

0  25 

0.5 

91.2 

22 

U.  ID 

3EZ130D5 

130 

5.8 

375 

5000 

0.25 

0.5 

98.8 

21 

0.15 

3EZ140D5 

140 

5.3 

475 

5000 

0.25 

0.5 

106.4 

19 

0.14 

3EZ150D5 

150 

5 

550 

6000 

0.25 

0.5 

114 

18 

0.13 

3EZ160D5 

160 

4.7 

625 

6500 

0.25 

0.5 

121.6 

17 

0.12 

3EZ170D5 

170 

4.4 

650 

7000 

0.25 

0.5 

130.4 

16 

0.12 

3EZ180D5 

180 

4.2 

700 

7000 

0.25 

0.5 

136.8 

15 

0.11 

3EZ190D5 

190 

4 

800 

8000 

0.25 

0.5 

144.8 

14 

0.1 

3EZ200D5 

200 

3.7 

875 

8000 

0.25 

0.5 

152 

13 

0.1 

NOTES: 

(1)  TOLERANCES  —  Suffix  1  indicates  1%  tolerance,  suffix  2 
indicates  2%  tolerance,  suffix  5  indicates  5%  tolerance  and 
suffix  10  indicates  10%  tolerance,  any  other  tolerance  will  be 
considered  as  a  special  device. 

(2)  ZENER  VOLTAGE  (Vz)  MEASUREMENT  —  Motorola  guar- 
antees the  zener  voltage  when  measured  at  40  ms  ±  10  ms 
3/8"  from  the  diode  body,  and  an  ambient  temperature  of 
2g°Q  ^  _|.  g°fj   2°C) 

(3)  ZENER  IMPEDANCE  (Z2)  DERIVATION  —  The  zener  imped- 


ance is  derived  from  the  60  cycle  ac  voltage,  which  results 
when  an  ac  current  having  an  rms  value  equal  to  10%  of  the 
dc  zener  current  dzj  or  IZk)  is  superimposed  on  l^j  or  i^K- 
(4)  SURGE  CURRENT  (ir)  NON-REPETITIVE  —  The  rating  listed 
in  the  electrical  characteristics  table  is  maximum  peak,  non- 
repetitive,  reverse  surge  current  of  1/2  square  wave  or  equiv- 
alent sine  wave  pulse  of  1/120  second  duration  superim- 
posed on  the  test  current,  Izj,  per  JEDEC  standards,  how- 
ever, actual  device  capability  is  as  described  in  Figure  3. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


CURRENT  LIMITING  DIODES 

Field-effect  current  limiting  diodes  designed  for  applications  re- 
quiring a  current  reference  or  a  constant  current  over  a  specified 
voltage  range. 

CURRENT-LIMITER  CHARACTERISTICS  AND  SYMBOL  IDENTIFICATION 

(See  Notes  1  thru  6) 


1  Mfi^l7^  thru  1  MA^AQ 

ICTE-5  C 

thru 

101-45,0 

See  Page  4-71 

1 5 


5  3 
or 

%  2 

<J  I 


1 

1 
1 

•H 

— r— 
1 

1 
i 

0      10    20    30    40    50    60    70    80  90 
VOLTS 


MAXIMUM  RATINGS  (TA  =  25',C  unless  otherwise  noted) 


Junction  and  Storage  Temperature:  -65"Cto  +200"C 
Peak  Operating  Voltage:  See  Table 


MCL1300 

thru 
MCL1304 


CURRENT  LIMITING 
DIODES 


ELECTRICAL  CHARACTERISTICS  (TA  =  25  °C  unless  otherwise  noted) 


Type 
Number 

Nominal 
PlnchOlt 
Current 
Note  1 
lp  |mA| 

Tol. 
(mA) 

Test 

Limiter 

Knee 
Imped. 

at  6  V 
Note  4 

2K  (min) 
(Megohms) 

Limiting 
Voltage 
Note  5 

Vl  (max) 
(Volts) 

Peak 

Operating 
Voltage 
Note  6 

Vpo 

(Volts) 

Volt. 
Note  2 

Vt 
(Volts) 

imped. 
Note  3 
ZT  (min) 
(Megohms) 

MCL1300 

0.5 

±0.3 

25 

4.000 

0500 

1.0 

75 

MCL1301 

1.0 

±0.6 

25 

0.800 

0  200 

1.5 

75 

MCL1302 

2.0 

±0.6 

25 

0.400 

0.100 

2.0 

75 

MCL1303 

3.0 

±0.6 

25 

0.300 

0.050 

2.0 

75 

MCL1304 

4.0 

±0.6 

25 

0.250 

0.025 

2.5 

75 

These  specifications 
nominal  currents  bet\ 


are  preliminary.  Selections  may  be  made  to  obtain 


SYMBOL  DEFINITIONS: 

NOTE  1     lp  -  The  pinch-off  current  is  the  guaranteed  current  at  a  specified  Vy. 

lp  is  specified  as  a  nominal  with  a  tolerance. 
NOTE  2    Vy  -  The  test  voltage  for  measurement  of  lp. 

NOTE  3  Zy  -  The  impedance  at  the  test  voltage,  Vy,  specified.  To  provide  the 
most  constant  current  Zy  should  be  as  high  as  possible;  thus  a 
minimum  Zj  is  specified.  Zy  is  derived  from  the  90  cycle  per  sec- 
ond current  which  results  when  an  AC  voltage  having  an  RMS 
value  equal  to  10%  of  the  test  voltage  (Vy)  is  superimposed  on 
VT 

NOTE  4  Zk  -  Knee  impedance  is  specified  as  a  minimum  also  since  again  the 
highest  value  is  desired.  V«  is  established  as  6.0  V  for  con- 
venience. 

NOTE  5  V|_  -  Limiting  Voltage.  This  specification  is  provided  with  Zk  to  in- 
dicate the  sharp  knee  of  the  device.  The  specification  is 
analogous  to  Ir  and  Zk  of  a  zener  diode.  V|_  a  maximum  specifi- 
cation is  measured  at  80%  on  lp  tolerance. 

NOTE  6  Vpo  -  The  peak-operating  voltage  is  provided  and  indicates  the  max- 
imum voltage  to  be  applied  to  the  device.  The  specification  is 
necessary  since  the  device  is  either  power  limited  or  breakdown 
limited  beyond  this  specified  voltage. 


D 


DIM 

Ml  L  L  IN 

ETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

S.84 

7.62 

0.230 

0.300 

B 

2.16 

2  72 

0  085 

0.107 

D 

0.46 

0.56 

0.018 

0  022 

F 

1.27 

0.050 

K 

25.40 

38.10 

1.000 

1  500 

All  JEDEC  dimensions  and  notes  apply 

CASE  51-02 
DO-204AA 
GLASS 

NOTES 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  0IA  B  AND 
LENGTH  A.  HEAT  SLUGS.  IF  ANY,  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER.  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  OF  DIA  8 

2.  LEAD  DIA  NOT  CONTROLLED  IN  20NES  F,  TO  ALLOW 
FOR  FLASH.  LEAD  FINISH  BUIL0UP.  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


500  MILLIWATT  HERMETICALLY  SEALED 

GLASS  SILICON  ZENER  DIODES 

• 

Complete  Voltage  Range  —  2.4  to  110  Volts 

• 

Leadless  Package  for  Surface  Mount  Technology 

• 

Double  Slug  Type  Construction 

• 

Metallurgical^/  Bonded  Construction 

• 

Nitride  Passivated  Die 

• 

Available  in  8  mm  Tape  and  Reel 

T1  Cathode  Facing  Sprocket  Holes 

T2  Anode  Facing  Sprocket  Holes 

MLL746 

thru 
MLL759 

MLL957A 


MLL986A 

MLL4370 

thru 
MLL4372 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ta  <  50X 
Derate  above  Ta  =  50°C 

PD 

500 

3.3 

mW 

mwrc 

Operating  and  Storage  Junction 
Temperature  Range 

TJ-  Tstg 

-  65  to  +  200 

°C 

LEADLESS 
GLASS  ZENER  DIODES 

500  MILLIWATTS 
2.4-110  VOLTS 


MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug  type,  hermetically  sealed  glass 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230X.  for  10 
seconds 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  readily  solderable 
POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode, 

cathode  will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 
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ELECTRICAL  CHARACTERISTICS  (TA  =  25°C,  VF  =  1.5  V  Max  @  200  mA  for  all  types) 


Type 
Number 
(Note  1 ) 

Nominal 
Zener  Voltage 

Vz@IZT 
motes  \,t,s) 
voits 

Test 
Current 
"ZT 

/ynl.  3| 

(raoiB  £.) 
mA 

Maximum  Zener  Impedance 

ZZT@'ZT 
(note  *»j 

AL-. 

UMM 

Maximum 
DC  Zener  Current 
IZM 
mA 

Maximum  Revere* 

>  Leakage  Current 

TA  =  25X 
IR  m  Vr  -  1  V 
uA 

TA  =  150X 
IR  @  Vr  =  1  V 
pA 

MLL4370 

2.4 

20 

30 

150 

190 

100 

200 

MLL4371 

2.7 

20 

30 

135 

165 

75 

150 

MLL4372 

3.0 

20 

29 

120 

150 

50 

100 

MLL746 

3.3 

20 

28 

110 

135 

10 

30 

MLL747 

3.6 

20 

24 

100 

125 

10 

30 

MLL748 

3.9 

20 

23 

95 

115 

10 

30 

MLL749 

4.3 

20 

22 

85 

105 

2 

30 

MLL750 

4.7 

20 

19 

75 

95 

2 

30 

MLL751 

5.1 

20 

17 

70 

85 

1 

20 

MLL752 

5.6 

20 

11 

65 

80 

1 

20 

MLL753 

6.2 

20 

7 

60 

70 

0.1 

20 

MLL754 

6.8 

20 

5 

55 

65 

0.1 

20 

MLL755 

7.5 

20 

6 

50 

60 

0.1 

20 

MLL756 

8.2 

20 

8 

45 

55 

0.1 

20 

MLL757 

9.1 

20 

10 

40 

50 

0.1 

20 

MLL758 

10 

20 

17 

35 

45 

0.1 

20 

MLL759 

12 

20 

30 

30 

35 

0.1 

20 

Type 
Number 
(Note  11 

Nominal 
Zener  Voltage 

vz 

(Notes  1,2,3) 
Volts 

Test 
Current 

"ZT 
(Note  2) 
mA 

Maximum  Zener  Impedance 
(Note  4) 

Maximum 
DC  Zener  Current 

■ZM 
mA 

Maximum  Reverse  Current 

ZZT@"ZT 
Ohms 

*ZK  @  'ZK 
Ohms 

IZK 
mA 

Ir  Maximum 
uA 

Test  Voltage  Vdc 
5%  Vr  10% 

MLL957A 

6.8 

18.5 

4.5 

700 

1.0 

47 

61 

150 

5.2 

4.9 

MLL958A 

7.5 

16.5 

5.6 

700 

0.5 

42 

55 

75 

5.7 

5.4 

MLL959A 

8.2 

15 

6.5 

700 

05 

38 

50 

50 

6.2 

5.9 

MLL960A 

9.1 

14 

7.5 

700 

0.5 

35 

45 

25 

6.9 

6.6 

MLL961A 

10 

12.5 

8.5 

700 

0.25 

32 

41 

10 

7.6 

7.2 

MLL962A 

11 

11.5 

9.5 

700 

0.25 

28 

37 

5 

8.4 

8.0 

MLL963A 

12 

10.5 

11.5 

700 

0.25 

26 

34 

5 

9.1 

8.6 

MLL964A 

13 

9.5 

13 

700 

0.25 

24 

32 

5 

9.9 

9.4 

MLL965A 

15 

8.5 

16 

700 

0.25 

21 

27 

5 

11.4 

10.8 

MLL966A 

16 

7.8 

17 

700 

0.25 

19 

37 

5 

12.2 

11.5 

MLL967A 

18 

7.0 

21 

750 

0.25 

17 

23 

5 

13.7 

13.0 

MLL968A 

20 

6.2 

25 

750 

0.25 

15 

20 

5 

15.2 

14.4 

MLL969A 

22 

5.6 

29 

750 

0.25 

14 

18 

5 

16.7 

15.8 

MLL970A 

24 

5.2 

33 

750 

0.25 

13 

17 

5 

18.2 

17.3 

MLL971A 

27 

4.6 

41 

750 

0.25 

11 

15 

5 

20.6 

19.4 

MLL972A 

30 

4.2 

49 

1000 

0.25 

10 

13 

5 

22.8 

21.6 

MLL973A 

33 

3.8 

58 

1000 

0.25 

9.2 

12 

5 

25.1 

23.8 

MLL974A 

36 

3.4 

70 

1000 

0.25 

8.5 

11 

5 

27.4 

25.9 

MLL975A 

39 

3.2 

80 

1000 

0.25 

7.8 

10 

5 

29.7 

28.1 

MLL976A 

43 

3.0 

93 

1500 

0.25 

7.0 

9.6 

5 

32.7 

31.0 

MLL977A 

47 

2.7 

105 

1500 

0.25 

6.4 

8.8 

5 

35.8 

33.8 

MLL978A 

51 

2.5 

125 

1500 

0.25 

5.9 

8.1 

5 

38.8 

36.7 

MLL979A 

56 

2.2 

150 

2000 

0.25 

5.4 

7.4 

5 

42.6 

40.3 

MLL980A 

62 

2.0 

185 

2000 

0.25 

4.9 

6.7 

5 

47.1 

44.6 

MLL981A 

68 

1.8 

230 

2000 

0.25 

4.5 

6.1 

5 

51.7 

49.0 

MLL982A 

75 

1.7 

270 

2000 

0.25 

1.0 

5.5 

5 

56.0 

54.0 

MLL983A 

82 

1.5 

330 

3000 

0.25 

3.7 

5.0 

5 

62.2 

59.0 

MLL984A 

91 

1.4 

400 

3000 

0.25 

3.3 

4.5 

5 

69.2 

65.5 

MLL985A 

100 

1.3 

500 

3000 

0.25 

3.0 

4.5 

5 

76 

72 

MLL986A 

110 

1.1 

750 

4000 

0.25 

2.7 

4.1 

5 

83.6 

79.2 
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NOTE  1.  Tolerance  Designation  —  The  type  numbers 
shown  have  tolerance  designations  as  follows: 

MLL4370  series:  ±  10%,  suffix  A  for  ±5%  units. 

MLL746  series:  ±  10%,  suffix  A  for  ±5%  units. 

MLL957  series:  suffix  A  for  ±  10%  units, 

suffix  B  for  ±5%  units. 

NOTE  2.  Special  Selections!  Available  Include: 

1.  Nominal  zener  voltages  between  those  shown. 

2.  Two  or  more  units  for  series  connection  with  spec- 
ified tolerance  on  total  voltage.  Series  matched  sets 
make  zener  voltages  in  excess  of  200  volts  possible  as 
well  as  providing  lower  temperature  coefficients,  lower 
dynamic  impedance  and  greater  power  handling  ability. 

3.  Nominal  voltages  at  non-standard  test  currents. 

NOTE  3.  Zener  Voltage  (Vz)  Measurement  —  Nominal 
zener  voltage  is  measured  with  the  device  junction  in 
thermal  equilibrium  at  the  case  temperature  of  30°C 
±1°C. 

NOTE  4.  Zener  Impedance  (Z^)  Derivation  —  Zzt  is 

measured  by  dividing  the  ac  voltage  drop  across  the 
device  by  the  ac  current  applied.  The  specified  limits 
are  for  Iz(ac)  =  0.1  x  lz(dc)  with  the  ac  frequency  = 
1.0  kHz. 

tFor  more  information  on  special  selections  contact  your  nearest 
Motorola  representative. 


APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener 
diode  is  temperature  dependent,  it  is  necessary  to  de- 
termine junction  temperature  under  any  set  of  operat- 
ing conditions  in  order  to  calculate  its  value.  The  fol- 
lowing procedure  is  recommended: 

Case  Temperature,  Tq,  should  be  determined  from: 

Tc  =  SCAPD  +  TA- 
Sqa  is  ,r|e  case-to-ambient  thermal  resisstance  (°C/W) 
and  Pq  is  the  power  dissipation.  The  value  for  »ca  will 
vary  and  depends  on  the  device  mounting  method.  flrjA 
is  generally  200°C/W  for  the  various  clips  and  tie  points 
in  common  use  and  for  printed  circuit  board  wiring. 

The  temperature  of  the  case  can  also  be  measured 
using  a  thermocouple  placed  at  the  case  end  as  close 
as  possible  to  the  tie  point.  The  thermal  mass  connected 
to  the  tie  point  is  normally  large  enough  so  that  it  will 
not  significantly  respond  to  heat  surges  generated  in 
the  diode  as  a  result  of  pulsed  operation  once  steady- 
state  conditions  are  achieved.  Using  the  measured 
value  of  Tfj,  the  junction  temperature  may  be  deter- 
mined by: 

Tj  =  TC  +  ATJC. 


ATjc  is  the  increase  in  junction  temperature  above  the 
case  temperature  and  may  be  found  by  using: 

ATjc  =  *JCPD- 
For  worst-case  design,  using  expected  limits  of  1^, 
limits  of  Prj  and  the  extremes  of  Tj(ATj)  may  be  esti- 
mated. Changes  in  voltage,  V^,  can  then  be  found  from: 
AV  =  (VzATj. 

0VZ'  tr|e  zener  voltage  temperature  coefficient,  is 
found  from  Figures  2  and  3. 

Under  high  power-pulse  operation,  the  zener  volt- 
age will  vary  with  time  and  may  also  be  affected  sig- 
nificantly by  the  zener  resistance.  For  best  regulation, 
keep  current  excursions  as  low  as  possible. 

Surge  limitations  are  given  in  Figure  6.  They  are 
lower  than  would  be  expected  by  considering  only 
junction  temperature,  as  current  crowding  effects 
cause  temperatures  to  be  extremely  high  in  small 
spots,  resulting  in  device  degradation  should  the  lim- 
its of  Figure  6  be  exceeded. 


FIGURE  1  —  TYPICAL  LEAKAGE  CURRENT 


0  002   

0  001  I  1  1  1  1  1  1  1  1  1  1  1  

3.0     4  0     50     60     7  0     80     90      10      tl      12       13      14  15 
VZ,  NOMINAL  ZENER  VOLTAGE  (VOLTS) 
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FIGURE  5  —  MAXIMUM  SURGE  POWER 


Th,i  graph 


0  05         0  1  0  2 

90  percennl  data  points. 


0.5         1  0         2.0  5  0  10 

PW,  PULSE  WIDTH  (msl 

»  by  2/3. 


500  1000 
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FIGURE  8  -  TYPICAL  NOISE  DENSITY 
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FIGURE  9  —  NOISE  DENSITY  MEASUREMENT  METHOD 


Noise  Density 
{Volts  Per  Square  I 


oat  Bandwidth)  -■ 


Overall  Gain  >/bVV 
Where:     BW  =  Filter  Bandwidth  (Hz) 

vout  =  Output  Noise  {Volts  RMS) 

The  input  voltage  and  load  resistance  are  high  so  that  the  zener 
diode  is  driven  from  a  constant  current  source.  The  amplifier  is 
low  noise  so  that  the  amplifier  noise  is  negl  igible  compared  to 
that  of  the  test  zener.  The  filter  bandpass  is  known  so  that  the 
noise  density  can  be  calculated  from  the  formula  shown. 


FIGURE  10  —  TYPICAL  FORWARD  CHARACTERISTICS 

1000  r  ■  (   I      I      I      I      i      i      i      i  i 


VF,  FORWARD  VOLTAGE  (VOLTS) 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MLL4099-MLL4135 
MLL4614-MLL4627 


LOW  NOISE  LEVEL  SILICON  PASSIVATED 
ZENER  DIODES 

. . .  designed  for  250  mW  applications  requiring  low  leakage,  low 
impedance,  and  low  noise. 

•  Leadless  Package  for  Surface  Mount  Technology 

•  Voltage  Range  from  1.8  to  100  Volts 

•  First  Leadless  Zener  Diode  Series  to  Specify  Noise  —  50% 

Lower  than  Conventional  Diffused  Zeners 

•  Zener  Impedance  and  Zener  Voltage  Specified  for  Low-Level 

Operation  at  Izj  =  250  /xA 

•  Low  Leakage  Current  —  In.  from  0.01  to  10  fiA  over  Voltage 

Range 

•  Available  in  8mm  Tape  and  Reel 

T1  Cathode  Facing  Sprocket  Holes 
T2  Anode  Facing  Sprocket  Holes 


SILICON  LEADLESS 
GLASS  ZENER  DIODES 

(±5.0%  TOLERANCE) 

250  MILLIWATTS 
1.8-100  VOLTS 

SILICON  NITRIDE 
PASSIVATED  JUNCTION 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ta.  =  25X 
Derate  above  25°C 

PD 

250 
1.43 

mW 

mwrc 

Junction  and  Storage  Temperature  Range 

Tj.  Tst0 

-  65  to  +  200 

X 

MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug,  hermetically  sealed  glass 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES: 

230°C  for  10  seconds 
FINISH:  All  external  surfaces  are  corrosion  resistant  and  readily 
solderable 

POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  the 

zener  mode,  cathode  will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 


250 

|  200 

z 
o 

g  150 
£  100 

UJ 

1 

2.  50 

<e 

0 

POWER  TEMPERATURE  DERATING  CURVE 

( 

)        25         50        75        100       125       150  175 
TA,  AMBIENT  TEMPERATURE  (°C) 

DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3.30 

3.70 

0  130 

0  146 

B 

1.60 

1.70 

0.063 

0  06  7 

R 

2.49 

2.59 

0.098 

0.102 

U 

0.41 

055 

0.016 

0.022 

CASE  362-01 
GLASS 
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ELECTRICAL  CHARACTERISTICS 

(At  25°C  Ambient  temperature  unless  otherwise  specified)  \zj  ■ 


250  iiA  and  Vp  =  1.0  V  max  @  lp  =  200  mA  on  all  Types 


Nominal 
Zener  Voltage 

Max  Zener 

Max 
Reverse 

Test 

Max  Noise  Density 

At  Izt  =  250  itA 
Nn 

Max  Zener  Current 

Type 

VZ 

Current 

Voltage 

(Fig  1) 

I7M 

(Note  11 

(Note  2) 

la  (Not 

e  3)  Va 

(micro-volts  per 

(Note  4) 

(Note  1) 

(Volts) 

(Ohma) 

(MA) 

(Volts) 

Square  Root  Cycle) 

(mA) 

MLL4614 

1.8 

1200 

7.5 

1.0 

1.0 

120 

MLL461S 

2.0 

1250 

5.0 

1.0 

1.0 

110 

MLL4616 

2.2 

1300 

4.0 

1.0 

1.0 

100 

MLL4617 

2.4 

1400 

2.0 

1.0 

1.0 

95 

MLL4618 

2.7 

1500 

1.0 

1.0 

1.0 

90 

MLL4619 

3.0 

1600 

0.8 

1.0 

1.0 

85 

MLL4620 

3.3 

1650 

7.5 

1.5 

1.0 

80 

MLL4621 

3.6 

1700 

7.5 

2.0 

1.0 

75 

MLL4622 

3.9 

1650 

5.0 

2.0 

1.0 

70 

MLL4623 

4.3 

1600 

4.0 

2.0 

1.0 

65 

MLL4624 

4.7 

1550 

10 

3.0 

1.0 

60 

MLL4625 

5.1 

1500 

10 

3.0 

2.0 

55 

MLL4626 

5.6 

1400 

10 

4.0 

4.0 

50 

MLL4627 

6.2 

1200 

10 

5.0 

5.0 

45 

MLL4099 

6.8 

200 

10 

5.2 

40 

35 

MLL4100 

7.5 

200 

10 

6.7 

40 

31.8 

MLL4101 

8.2 

200 

1.0 

6.3 

40 

29.0 

MLL4102 

8.7 

200 

1.0 

6.7 

40 

27.4 

MLL4103 

9.1 

200 

1.0 

7.0 

40 

26.2 

MLL4104 

10 

200 

1.0 

7.6 

40 

24.8 

MLL4105 

11 

200 

0.05 

8.5 

40 

21.6 

MLL4106 

12 

200 

0.05 

9.2 

40 

20.4 

MLL4107 

13 

200 

0.05 

9.9 

40 

19.0 

MLL4108 

14 

200 

0.05 

10.7 

40 

17.5 

MLL4109 

15 

100 

0.05 

11.4 

40 

16.3 

MLL4110 

16 

100 

0.05 

12.2 

40 

15.4 

MLL4111 

17 

100 

0.05 

13.0 

40 

14.5 

MLL4112 

18 

100 

0.05 

13.7 

40 

13.2 

MLL4113 

19 

150 

0.05 

14.5 

40 

12.5 

MLL4114 

20 

150 

0.01 

15.2 

40 

11.9 

MLU115 

22 

150 

0.01 

16.8 

40 

10.8 

MLL4116 

24 

150 

0.01 

18.3 

40 

9.9 

MLL4117 

25 

150 

0.01 

19.0 

40 

9.5 

MLL4118 

27 

150 

0.01 

20.5 

40 

8.8 

MLL4119 

28 

200 

0.01 

21.3 

40 

8.5 

MLL4120 

30 

200 

0.01 

22.8 

40 

7.9 

MLL4121 

33 

200 

0.01 

25.1 

40 

7.2 

MLL4122 

36 

200 

0.01 

27.4 

40 

6.6 

MLL4123 

39 

200 

0.01 

29.7 

40 

6.1 

MLL4124 

43 

250 

0.01 

32.7 

40 

5.5 

47 

250 

35.8 

40 

5.1 

MLL4126 

51 

300 

0.01 

38.8 

40 

4.6 

MLL4127 

56 

300 

0.01 

42.6 

40 

4.2 

MLL4128 

60 

400 

0.01 

45.6 

40 

4.0 

MLL4129 

62 

500 

0.01 

47.1 

40 

3.8 

MLL4130 

68 

700 

0.01 

51.7 

40 

3.5 

MLL4131 

75 

700 

0.01 

57.0 

40 

3.1 

MLL4132 

82 

800 

0.01 

62.4 

40 

2.9 

MLL4133 

87 

1000 

0.01 

66.2 

40 

2.7 

MLL4134 

91 

1200 

0.01 

69.2 

40 

2.6 

MLL4135 

100 

1500 

0.01 

76.0 

40 

2.3 

NOTE  1:  TOLERANCE  AND  VOLTAGE  DESIGNATION 

The  type  numbers  shown  have  a  standard  tolerance  of 
±5.0%  on  the  nominal  zener  voltage. 

NOTE  2:  ZENER  IMPEDANCE  Uzr)  DERIVATION 

The  zener  impedance  is  derived  from  the  1000  cycle  ac  volt- 
age, which  results  when  an  ac  current  having  an  rms  value 
equal  to  10%  of  the  dc  zener  current  (Izr)  is  superimposed  on 
IZT 


NOTE  3:  REVERSE  LEAKAGE  CURRENT  lR 

Reverse  leakage  currents  are  guaranteed  and  are  measured 
at  Vr  as  shown  on  the  table. 

NOTE  4:  MAXIMUM  ZENER  CURRENT  RATINGS  <IZM> 

Maximum  zener  current  ratings  are  based  on  maximum  ze- 
ner voltage  of  the  individual  units. 


MLL4099  thru  MLL4135,  MLL4614  thru  MLL4627 


ZENER  NOISE  DENSITY 


A  zener  diode  generates  noise  when  it  is  biased  in 
the  zener  direction.  A  small  part  of  this  noise  is  due  to 
the  internal  resistance  associated  with  the  device.  A 
larger  part  of  zener  noise  is  a  result  of  the  zener  break- 
down phenomenon  and  is  called  microplasma  noise. 
This  microplasma  noise  is  generally  considered  "white" 
noise  with  equal  amplitude  for  all  frequencies  from 
about  zero  cycles  to  approximately  200,000  cycles.  To 
eliminate  the  higher  frequency  components  of  noise  a 
small  shunting  capacitor  can  be  used.  The  lower  fre- 
quency noise  generally  must  be  tolerated  since  a  ca- 
pacitor required  to  eliminate  the  lower  frequencies 
would  degrade  the  regulation  properties  of  the  zener  in 
many  applications. 

Motorola  is  rating  this  series  with  a  maximum  noise 
density  at  250  microamperes.  The  rating  of  microvolts 


RMS  per  square  root  cycle  enables  calculation  of  the 
maximum  RMS  noise  for  any  bandwidth. 

Noise  density  decreases  as  zener  current  increases. 
This  can  be  seen  by  the  graph  in  Figure  2  where  a  typical 
noise  density  is  plotted  as  a  function  of  zener  current. 

The  junction  temperature  will  also  change  the  zener 
noise  levels.  Thus  the  noise  rating  must  indicate  band- 
width, current  level  and  temperature. 

The  block  diagram  given  in  Figure  1  shows  the 
method  used  to  measure  noise  density.  The  input  volt- 
age and  load  resistance  is  high  so  that  the  zener  is 
driven  from  a  constant  current  source.  The  amplifier 
must  be  low  noise  so  that  the  amplifier  noise  is  negli- 
gible compared  to  the  test  zener.  The  filter  bandpass  is 
known  so  that  the  noise  density  in  volts  RMS  per  square 
root  cycle  can  be  calculated. 


FIGURE  1  -  NOISE  DENSITY  MEASUREMENT  METHOD 
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FIGURE  2  —  TYPICAL  NOISE  DENSITY  versus  ZENER  CURRENT 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MLL4678 

thru 

MLL4717 

2S0  MILLIWATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

Low  level  nitride  passivated  zener  diodes  for  applications  re- 
quiring extremely  low  operating  currents,  low  leakage,  and  sharp 
breakdown  voltage. 

•  Complete  Voltage  Range  —  1.8  to  43  Volts 

•  Zener  Voltage  Specified  @  |£T  =  50  juA 

•  Leadless  Package  for  Surface  Mount  Technology 

•  Maximum  Delta  V2  Given  from  10  to  100  /iA 

•  Available  in  8  mm  Tape  and  Reel 

T1  Cathode  Facing  Sprocket  Holes 
T2  Anode  Facing  Sprocket  Holes 


LEADLESS  GLASS 
ZENER  DIODES 

250  MILLIWATTS 


ABSOLUTE  MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  Ta  =  50°C 
Derate  above  Ta  =  50°C 

250 
1.67 

mW 

mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 

Tj,  Tstg 

-65  to  +175 

% 

MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug,  hermetically  sealed  glass 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C 
for  10  seconds 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  readily 
solderable 

POLARITY:  Cathode  end  indicated  by  color  band.  When  operated  in 
zener  mode,  the  cathode  will  be  positive  with  respect  to 
anode 

MOUNTING  POSITION:  Any 


FIGURE  1  —  POWER  TEMPERATURE  DERATING  CURVE 
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DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

330 

3  70 

0  130 

0  146 

B 

1  60 

1  70 

0  063 

0  067 

0  098 

0.102 

U 

-Wr 

0016 

0  022 

CASE  362-01 
GLASS 


MLL4678  thru  MLL4717 


ELECTRICAL  CHARACTERISTICS  (TA  =  25°C,  VF  =  1.5  V  max  at  lF  =  100  mA  for  all  types) 
i  1  1  


Zener  Voltage 

Maximum 

Test 

Maximum 

Maximum 

Type 

VZ  @  <ZT  =  W  ^ 

Reverse  Current 

Voltage 

Zener  Current 

Voltage  Change 

Number 

|R  PA 

Vr  Vote 

IZM  m  A 

AVZ  Vote 

(Not*  1) 

Nnm  (hint*  11 
Ptom  t  route  1/ 

Min 

Max 

(Note  3) 

(Note  2) 

(Note  4) 

MLL4678 

1.8 

1.710 

1.890 

7.5 

1.0 

120 

0.70 

MLL4679 

2.0 

1.900 

2.100 

5.0 

1.0 

110 

0.70 

MLL4680 

2.2 

2.090 

2.310 

4.0 

1.0 

100 

0.76 

MLL4681 

9  A 

2  520 

2.0 

1.0 

95 

0.80 

MLL4682 

2.7 

2.565 

2.835 

1.0 

1.0 

90 

0.85 

MLL4683 

3.0 

2.850 

3.150 

0.8 

1.0 

85 

0.90 

MLL4684 

3.3 

3.135 

3.465 

7.5 

1.5 

80 

0.95 

MLL4685 

3.6 

3.420 

3.780 

7.5 

2.0 

75 

0.95 

MLL4686 

3.9 

J.  /UD 

A  naR 

5.0 

2.0 

70 

0.97 

MLL4687 

4.3 

4.085 

4.515 

4.0 

2.0 

65 

0.99 

MLL4688 

4.7 

4.465 

4.935 

10 

3.0 

60 

0.99 

MLL4689 

5.1 

4.845 

5.355 

10 

3.0 

55 

0.97 

MLL4690 

5.6 

5.320 

5.880 

10 

4.0 

50 

0.96 

MLL4691 

6.2 

5.890 

6.510 

10 

5.0 

45 

0.95 

MLL4692 

6.8 

6.460 

7.140 

10 

5.1 

35 

0.90 

MLL4693 

7.5 

7.125 

7.875 

10 

5.7 

31.8 

0.75 

MU.4694 

8.2 

7.790 

8.610 

1.0 

6.2 

29.0 

0.50 

MLL4695 

8.7 

8.265 

9.135 

1.0 

6.6 

27.4 

0.10 

MLL4696 

9.1 

8.645 

9.555 

1.0 

6.9 

26.2 

0.08 

MLL4697 

10 

9.500 

10.50 

1.0 

7.6 

24.8 

0.10 

MLL4698 

11 

10.45 

11.55 

0.05 

8.4 

21.6 

0.11 

MLL4699 

12 

11.40 

12.60 

0.05 

9.1 

20.4 

0.12 

MLL4700 

13 

12.35 

13.65 

0.05 

9.8 

19.0 

0.13 

MLL4701 

14 

13.30 

14.70 

0.05 

10.6 

17.5 

0.14 

MLL4702 

15 

14.25 

15.75 

0.05 

11.4 

16.3 

0.15 

MLL4703 

16 

15.20 

16.80 

0.05 

12.1 

15.4 

0.16 

MLL4704 

17 

16.15 

17.85 

0.05 

12.9 

14.5 

0.17 

MLL4705 

18 

17.10 

18.90 

0.05 

13.6 

13.2 

0.18 

MLL4706 

19 

18  05 

19  95 

0.05 

14.4 

12.5 

0.19 

MLL4707 

20 

19.00 

21.00 

0.01 

15.2 

11.9 

3.20 

MLL4708 

22 

20.90 

23.10 

0.01 

16.7 

10.8 

0.22 

MLL4709 

24 

22.80 

25.20 

0.01 

18.2 

9.9 

0.24 

MLL4710 

25 

23.75 

26.25 

0.01 

19.0 

9.5 

0.25 

28.35 

0.01 

20.4 

8.8 

0.27 

0.01 

21.2 

8.5 

0.28 

MLL4713 

30 

28.50 

31.50 

0.01 

22.8 

7.9 

0.30 

MLL4714 

33 

31.35 

34.65 

0.01 

25.0 

7.2 

0.33 

MLL4715 

36 

34.20 

37.80 

0.01 

27.3 

6.6 

0.36 

MLL4716 

39 

37.05 

40.95 

0.01 

29.6 

6.1 

0.39 

MLL4717 

43 

40.85 

45.15 

0.01 

32.6 

5.5 

0.43 

NOTES:  1.  TOLERANCE  AND  VOLTAGE  DESIGNATION  (Vz) 

The  type  numbers  shown  have  a  standard  tolerance  of  ±5%  on  the  nominal  zener  voltage. 

2.  MAXIMUM  ZENER  CURRENT  RATINGS  (lZM> 

Maximum  Zener  current  ratings  are  based  on  maximum  Zener  voltage  of  the  individual  units. 

3.  REVERSE  LEAKAGE  CURRENT  Or) 

Reverse  leakage  currents  are  guaranteed  and  are  measured  at  Vr  as  shown  on  the  table. 

4.  MAXIMUM  VOLTAGE  CHANGE  IAVZ) 

Voltage  change  is  equal  to  the  difference  between  Vz  at  100  >iA  and  Vz  at  10  ,iA. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MLL4728 

thru 

m 

MLL4764 

1.0  WATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

•  Complete  Voltage  Range  —  3.3  to  100  Volts 

•  Leadless  Package  for  Surface  Mount  Technology 

•  Double  Slug  Type  Construction 

•  Metallurgical^  Bonded  Construction 

•  Oxide  Passivated  Die 

•  Available  in  12  mm  Tape  and  Reel 

T1  Cathode  Facing  Sprocket  Holes 
T2  Anode  Facing  Sprocket  Holes 


LEADLESS 
GLASS  ZENER  DIODES 

1.0  WATT 
3.3-100  VOLTS 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @      *  50°C 
Derate  above  Ta  =  50°C 

1.0 
6.67 

W 

mW/T 

Operating  and  Storage  Junction 
Temperature  Range 

TJ.  Tstg 

-65  to  +200 

°C 

MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug  type,  hermetically  sealed  glass 

MAXIMUM  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230  C,  for  10 

seconds 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  readily  solderable 
POLARITY:  Cathode  indicated  by  color  band.  When  operated  in  zener  mode, 
cathode  will  be  positive  with  respect  to  anode 
:  Any 


STEADY  STATE  POWER  DERATING 


t  to 


°0.25 


jversu 

TA 

0       20  40 


80  100  120  140  160  180  200 
T,  TEMPERATURE  l°CI 


DM 

■UMEIBB 

HO 

HES 

m 

MAX 

MM 

MAX 

A 

4  60 

5.20 

0.188 

0.205 

B 

2.39 

2.58 

0.094 

0.102 

R 

3.68 

4.54 

0145 

0.179 

U 

0.30 

0.55 

0.01! 

0.022 

CASE  362B-01 
GLASS 


4-99 


MLL4728  thru  MLL4764 

(Ta  ■  25°C  unless  otherwise  noted.  Based  on  dc  measurements  at  thermal  equilibrium; 


case  temperature  maintained  at  30±2°C.  Vp  =  1.2  V  max  @  lp  =  200  mA  for  all  types.) 


Nominal  7 anav  \J r\\t»rtm 

nominal  cvnvr  vormg© 

Test 

Maximum  Zener  Impedance  {Note  4) 

Leakage  Current 

Riimm  Currant  (ft) 

u-  (a)  |-_ r 

will  I  OTIIp 

Ta  =  25°C 

Type  No. 

Volts 

'ZT 

ZZT  @  *ZT 

ZZK  @  'ZK 

'ZK 

In 

■R 

VR 

ir  -  mA 

(Note  1) 

(Not os  2  ind  3) 

mA 

unms 

unms 

mA 

fUK  max 

Unit* 
VOrtS 

{Note  5) 

Ml  1  A70ft 
WILL**  /  ZO 

3  3 

76 

10 

400 

1.0 

100 

1.0 

1380 

Ml  1  A79Q 

3  6 

69 

10 

400 

1.0 

100 

1.0 

1260 

Ml  1  A11P> 
M  L  m  /  JU 

3.9 

64 

9.0 

400 

1.0 

50 

1.0 

1 190 

MLL4731 

4.3 

58 

9.0 

4UU 

1  n 

m 

m 

1  n 

1070 

MLL4732 

4.7 

53 

8.0 

•via 

10 

1 .0 

970 

Ml  1  £7V* 

IVI  LU*+  /  OO 

5.1 

49 

7.0 

550 

1.0 

10 

1.0 

890 

Ml  1  ATiA 

D.O 

45 

5.0 

600 

1.0 

10 

2.0 

810 

Ml  1  ATiK. 
WILL**/  JO 

O.* 

41 

2.0 

700 

1.0 

10 

3.0 

730 

MLL4736 

6.8 

37 

3.5 

700 

1 .0 

10 

4.0 

660 

MLL4737 

7.5 

34 

4.0 

700 

0.5 

10 

5.0 

605 

Ml  1  ATiR 
WILL**/  JO 

8  2 

31 

4.5 

700 

0.5 

10 

6.0 

550 

Ml  1  AltQ 
WILL**/  J9 

9  1 

28 

5.0 

700 

0.5 

10 

7.0 

500 

Ml  1  AlAfi 
MLL**/*tU 

10 

25 

7.0 

700 

0.25 

10 

7.6 

454 

MLL4741 

11 

23 

8.0 

700 

0.25 

5.0 

8.4 

414 

MLL4742 

12 

21 

9.0 

700 

0.25 

5.0 

9.1 

380 

Ml  1  A~IA1 
MLL4/4J 

13 

19 

10 

700 

0.25 

5.0 

9.9 

344 

Ml  1 A1AA 
WiLL**/**** 

15 

14 

700 

0.25 

5.0 

11.4 

304 

Ml  1  A~lAd 
MLLh/QD 

16 

1R  R 
1  D.D 

16 

700 

0.25 

5.0 

12.2 

285 

MLL4746 

18 

14 

20 

750 

0.25 

5.0 

13.7 

MLL4747 

20 

12.5 

22 

750 

0.25 

5.0 

15.2 

Ml  1  A~iAtt 

22 

115 

23 

750 

0.25 

5.0 

16.7 

ZUD 

M  LL4749 

24 

10  5 

25 

750 

0.25 

5.0 

18.2 

190 

Ml  1  A~}£>C\ 

27 

9  5 

35 

750 

0.25 

5.0 

20.6 

1  /u 

MLL4751 

30 

8.5 

40 

1000 

0.25 

5.0 

22.8 

150 

MLL4752 

33 

7.5 

45 

1000 

0.25 

5.0 

25.1 

135 

Ml  1  A7£,1 
MLL4/DJ 

Ml 
JO 

7  0 

50 

1000 

0.25 

5.0 

27.4 

1  OR 
1  ZD 

Ml  1  A~JtiA 
MLL4/D4 

Jo 

R  R 

60 

1000 

0.25 

5.0 

29.7 

1  IR 
1  ID 

Ml  1  A1Z.Z. 
IVILL4/DO 

4J 

6  0 

70 

1500 

0.25 

5.0 

32.7 

i  m 

I  IU 

Ml  1 J7RR 
IVtLL4/DD 

A7 
4/ 

D.D 

80 

1500 

0.25 

5.0 

35.8 

QR 
3D 

MLL4757 

51 

5.0 

95 

1500 

0.25 

5.0 

38.8 

90 

MLL4758 

56 

4.5 

110 

2000 

0.25 

5.0 

42.6 

80 

MLL4759 

62 

4.0 

125 

2000 

0.25 

5.0 

47.1 

70 

MLL4760 

68 

3.7 

150 

2000 

0.25 

5.0 

51.7 

65 

MLL4761 

75 

3.3 

175 

2000 

0.25 

5.0 

56.0 

60 

MLL4762 

82 

3.0 

200 

3000 

0.25 

5.0 

62.2 

55 

MLL4763 

91 

2.8 

250 

3000 

0.25 

5.0 

69.2 

50 

MLL4764 

100 

2.5 

350 

3000 

0.25 

5.0 

76.0 

45 
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NOTE  1 .  Tolerance  and  Type  Number  Designation  —  The  type  nu mbers 
listed  have  a  standard  tolerance  on  the  nominal  zener  voltage  of  ±  10%. 
A  standard  tolerance  of  ±5%  on  individual  units  is  also  available  and 
is  indicated  by  suffixing  "A"  to  the  standard  type  number. 

NOTE  2.  Special  Selections*  Available  Include: 

1.  Nominal  zener  voltages  between  those  shown. 

2.  Two  or  more  units  for  series  connection  with  specified  tolerance 
on  total  voltage.  Series  matched  sets  make  zener  voltages  in  excess  of 
200  volts  possible  as  well  as  providing  lower  temperature  coefficients, 
lower  dynamic  impedance  and  greater  power  handling  ability. 

3.  Nominal  voltages  at  non-standard  test  currents. 

NOTE  3.  Zener  Voltage  (Vz)  Measurement  —  Nominal  zener  voltage  is 
measured  with  the  device  junction  in  thermal  equilibrium  at  the  case 
temperature  of  30°C  +2°C. 

NOTE  4.  Zener  Impedance  (Zz)  Derivation  —  Zzt  and  Z^k  are  measured 
by  dividing  the  ac  voltage  drop  across  the  device  by  the  ac  current 
applied.  The  specified  limits  are  for  Iz(ac)  =  0.1  x  lz(dc|  with  the  ac 
frequency  =  1.0  kHz. 


tFor  more  information  on  special  selections  contact  your  nearest  Motorola 
repress  ntative. 

APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener  diode  is  tem- 
perature dependent,  it  is  necessary  to  determine  junction  temperature 
under  any  set  of  operating  conditions  in  order  to  calculate  its  value. 
The  following  procedure  is  recommended: 

Case  Temperature,  Trj,  should  be  determined  from: 

TC  =  «CAPD  +  Ta- 
is  the  case-to-ambient  thermal  resistance  <°C/W)  and  Pq  is  the 
power  dissipation.  The  value  for  <?ca  wi"  varv  and  depends  on  the 


device  mounting  method.  0tja  is  generally  200°C/W  for  the  various  clips 
and  tie  points  in  common  use  and  for  printed  circuit  board  wiring. 

The  temperature  of  the  case  can  also  be  measured  using  a  thermo- 
couple placed  at  the  case  end  as  close  as  possible  to  the  tie  point.  The 
thermal  mass  connected  to  the  tie  point  is  normally  large  enough  so 
that  it  will  not  significantly  respond  to  heat  surges  generated  in  the 
diode  as  a  result  of  pulsed  operation  once  steady-state  conditions  are 
achieved.  Using  the  measured  value  of  Trj,  the  junction  temperature 
may  be  determined  by: 

Tj  =  TC  +  ATJC. 
ATjc  is  the  increase  in  junction  temperature  above  the  case  tempera- 
ture and  may  be  found  by  using: 

ATjc  =  eJCPD- 

For  worst-case  design,  using  expected  limits  of  l^,  limits  of  Pp.  and 
the  extremes  of  Tj(ATj)  may  be  estimated.  Changes  in  voltage,  Vz,  can 
then  be  found  from: 

AV  =  (VzATj. 

r?VZ-  the  zener  voltage  temperature  coefficient,  is  found  from  Figures 
3  and  4. 

Under  high  power-pulse  operation,  the  zener  voltage  will  vary  with 
time  and  may  also  be  affected  significantly  by  the  zener  resistance.  For 
best  regulation,  keep  current  excursions  as  low  as  possible. 

NOTE  S.  Surge  Current  (ir)  Nonrepetltive  —  The  rating  listed  in  the 
electrical  characteristics  table  is  maximum  peak,  non-repetitive, 
reverse  surge  current  of  1/2  square  wave  or  equivalent  sine  wave  pulse 
of  1/120  second  duration  superimposed  on  the  test  current,  Izr,  per 
JEDEC  registration;  however,  actual  device  capability  is  as  described 
in  Figures  4  and  6. 

Surge  limitations  are  given  in  Figure  6.  They  are  lower  than  would 
be  expected  by  considering  only  junction  temperature,  as  current 
crowding  effects  cause  temperatures  to  be  extremely  high  in  small 
spots,  resulting  in  device  degradation  should  the  limits  of  Figure  6  be 
exceeded. 


FIGURE  1  —  TYPICAL  LEAKAGE  CURRENT 


FIGURE  2  —  TYPICAL  LEAKAGE  CURRENT 
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:  3  —  TEMPERATURE  COEFFICIENTS  @  fa 
I -55T  to  +  150*C  temperature  range;  90%  of  the  unit*  ara  In  the  range*  indicated.) 


a  —  RANGE  FOR  UNITS  TO  12  VOLTS 


RA 

161 

vz  e 

IZT 

2.0      30      40      50      SO      7  0      80  9.0 
VZ,  ZENER  VOLTAGE  (VOLTS) 


b  —  RANGE  FOR  UNITS  12  TO  100  VOLTS 


20  30  SO 

Vz.  ZENER  VOLTAGE  (VOLTSI 


FIGURE  4  —  EFFECT  OF  ZENER  CURRENT 


FIGURE  5  —  TYPICAL  CAPACITANCE 
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FIGURE  6  —  MAXIMUM  SURGE  POWER 


PW.  PULSE  WIOTH  (msl 

This  graph  represents  90  percentil  data  points. 

For  worst-case  design  characteristics,  multiply  surge  power  by  2/3. 
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FIGURE  7  —  EFFECT  OF  i 
ON  ZENER  I 
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FIGURE  8  —  EFFECT  OF  ZENER  VOLTAGE 
ON  ZENER  IMPEDANCE 
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FIGURE  9  —  TYPICAL  NOISE  DENSITY 


FIGURE  10  —  NOISE  DENSITY  MEASUREMENT  METHOD 


Vz,  ZENER  VOLTAGE  (VOLTS) 


Amplifier 


Ammeter 
DC  Power  Test 
Supply  Zener 

-  O  


Filter 

fo 

-  2.0  kHz 

*1 

=  1.0  kHz 

fa 

-  3.0  kHz 

BW 

=  2.0  kHz 

True 
RMS 
Volt 
Meter 


Noise  Density 

(Volts  Per  Square  Root  Bandwidth) 


V°ut 


Overall  Gain  V8W 
Where:    BW  =  Filter  Bandwidth  (Hz)  v 

Vout  =  Output  Noise  (Volts  RMS) 

The  input  voltage  and  load  resistance  are  high  so  that  the  zener 

diode  is  driven  from  a  constant  current  source.  The  amplifier  is  low 

noise  so  that  the  amplifier  noise  is  negligible  compared  to  that  of 

the  test  zener.  The  filter  bandpass  is  known  so  that  the  noise  density 

can  be  calculated  from  the  formula  shown. 


FIGURE  11  —  TYPICAL  FORWARD  CHARACTERISTICS 
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500  MILLIWATT  HERMETICALLY  SEALED 
GLASS  SILICON  ZENER  DIODES 

•  Complete  Voltage  Range  —  2.4  to  91  Volts 

•  Leadless  Package  for  Surface  Mount  Technology 

•  Double  Slug  Type  Construction 

•  Metallurgical^/  Bonded  Construction 

•  Oxide  Passivated  Die 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation  @  TA  ^  50°C 
Derate  above  TA  =  50°C 

f*D 

500 

3.3 

mW 

mW/°C 

Operating  and  Storage  Junction 
Temperature  Range 

TJ.  Tstg 

-65  to  *200 

•C 

MECHANICAL  CHARACTERISTICS 


CASE:  Double  slug  type,  hermetically  sealed  glass 

MAXIMUM  LEAD  TEMPERATURE  FOR  SOLDERING  PURPOSES:  230°C. 
for  10  seconds 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  readily  solderable 
POLARITY:  Cathode  indicated  by  color  band  When  operated  in  zener  mode. 

cathode  will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 


STEADY  STATE  POWER  DERATING 


— 





 ^ 

0       20      40      60      80      100     120     140     160     180  200 


T  TEMPERATURE  |«C| 


LEADLESS 
GLASS  ZENER  DIODES 

500  MILLIWATTS 
2.4-110  VOLTS 


 +  

U7 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

3  30 

3  70 

0  1 30 

0  146 

B 

I  60 

i  ;o 

0  063 

:  06 ' H 

R 

2  49 

2  59 

0  099 

0  102 

U 

04! 

0  55 

0  OlE 

0  022 

CASE  362-01 
GLASS 
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ELECTRICAL  CHARACTERISTICS 

OA  =  25°C  unless  otherwise  noted.  Based  on  dc  measurements  at  thermal  equilibrium; 
case  temperature  maintained  at  30±2°C  Vp  =  11  ma«  @  Ip  =  200  mA  for  all  types.) 


Nominal 
Zener  Voltage 

Max  Zener  Impedance 

Max  Reverse  Lea 

(age  Current 

Max  Zener  Voltage 
Temperature  Coeff. 

Type  No. 
(Note  1| 

Test 

A  and  B  Suffix  only 

A  and  B  Suffix  only 

Non-Suffix 

VZ  @  'ZT 

Current 
'ZT 

Id 
■R 

lR  @  VR  Used 

(A  and  b  buffix  only) 

Volts 
(Note  2) 

mA 

Zzt  @  IZT 

ZZK  @  !ZK  7  0  25  mA 

^  Volts 

for  Suffix  A 

a..-,  |%/°C1 

A 

B 

uA 

(Note  3) 

MLL5221 A 

2.4 

20 

30 

1200 

100 

0  95 

1  0 

200 

-0.085 

MLL5222A 

2  5 

20 

30 

1250 

100 

095 

1.0 

200 

-0  085 

MLL5223A 

2  7 

20 

30 

1300 

75 

095 

1.0 

150 

-0  080 

MLL5224A 

2  8 

20 

30 

1400 

75 

095 

10 

150 

-0  080 

MLL5225A 

30 

20 

29 

1 600 

50 

0  95 

1  0 

100 

-0075 

Mil  5?9fiA 

3.3 

20 

28 

1600 

25 

0  95 

1  0 

100 

-0  070 

MLL5227A 

3  6 

20 

24 

1700 

15 

0.95 

1.0 

100 

-0065 

MLLS228A 

3  9 

20 

23 

1900 

10 

0.95 

1.0 

75 

-0060 

MLL5229A 

43 

20 

22 

2000 

5.0 

0.95 

1  0 

50 

±0.055 

MLL5230A 

47 

20 

19 

1900 

5.0 

1.9 

2  0 

50 

±0030 

MLL5231A 

5  1 

20 

17 

1600 

5  0 

1 .9 

2.0 

50 

+0  030 

MLL5232A 

5  6 

20 

11 

1600 

50 

2  9 

30 

50 

♦0038 

MLL5233A 

6.0 

20 

7.0 

1600 

50 

33 

3  5 

50 

♦0.038 

MLL5234A 

6  2 

20 

7  0 

1000 

5.0 

3.8 

4  0 

50 

♦0.045 

MLL5235A 

6  8 

20 

5  0 

750 

3  0 

4  8 

5.0 

30 

♦0.050 

Ml  1 57?RA 

7  5 

20 

60 

500 

30 

5  7 

6  0 

30 

♦0  058 

MLL5237A 

8  2 

20 

80 

500 

3  0 

6  2 

6  5 

30 

♦0  062 

MLL5238A 

8  7 

20 

80 

600 

30 

6  2 

6  5 

30 

♦0  065 

MLL5239A 

9  1 

20 

10 

600 

30 

6  7 

7  0 

30 

♦0068 

MLL5240A 

10 

20 

17 

600 

3  0 

7  6 

8  0 

30 

♦0075 

Ml  1  5741  A 

IVI n 

1  1 

20 

22 

600 

2  0 

8  0 

8  4 

30 

+0  076 

MLL5242A 

12 

20 

30 

600 

1  0 

8  7 

9  1 

10 

♦0077 

MLL5243A 

13 

9  5 

13 

600 

0  5 

9  4 

9  9 

10 

♦0079 

MLL5244A 

14 

9  0 

15 

600 

0.1 

9  5 

10 

10 

♦0.082 

MLL5245A 

15 

8  5 

16 

600 

0  1 

10.5 

1 1 

10 

♦0  082 

MLL5246A 

16 

7  8 

17 

600 

0  1 

1 1  4 

1  2 

1 0 

+q  083 

MLL5247A 

17 

7  4 

19 

600 

0  1 

12  4 

13 

10 

♦0  084 

MLL5248A 

18 

7  0 

21 

600 

0  1 

13  3 

14 

10 

♦0  085 

MLL5249A 

19 

6  6 

23 

600 

0  1 

13  3 

14 

10 

♦0  086 

MLL5250A 

20 

6  2 

25 

600 

0.1 

14.3 

15 

10 

♦0086 

MLL5251A 

22 

5  6 

29 

600 

0  1 

16  2 

1  7 

1 0 

♦0  087 

MLL5252A 

24 

5  2 

33 

600 

0  1 

17  1 

18 

10 

♦0  088 

MLL5263A 

25 

50 

35 

600 

0.1 

18  1 

19 

10 

♦0089 

MLL5264A 

27 

4  6 

41 

600 

0  1 

20 

21 

10 

♦0090 

MLL5255A 

28 

4.5 

44 

600 

0.1 

20 

21 

10 

♦0.091 

IVI  LL3£3DM 

30 

4  2 

49 

600 

0  1 

22 

23 

1 0 

♦0.091 

MLL5267A 

33 

38 

58 

700 

0  1 

24 

25 

10 

♦0  092 

MLL5268A 

36 

34 

70 

700 

0  1 

26 

27 

10 

♦0093 

MLL5259A 

39 

3  2 

80 

800 

0  1 

29 

30 

10 

♦0  094 

MLL5260A 

43 

3.0 

93 

900 

0  1 

31 

33 

10 

♦0  095 

MLL5261A 

47 

2  7 

105 

1000 

0.1 

34 

36 

10 

+0  095 

MLLS262A 

51 

2  5 

125 

1100 

0  1 

37 

39 

10 

♦0  096 

MLL5263A 

56 

2  2 

150 

1300 

0  1 

41 

43 

10 

♦0.096 

MLL5264A 

60 

2  1 

170 

MOO 

0  1 

44 

46 

10 

♦0.097 

MLL5265A 

62 

20 

185 

1400 

0.1 

45 

47 

10 

♦0  097 

MLL5266A 

68 

1.8 

230 

1600 

0  1 

49 

52 

10 

♦0  097 

MLL5267A 

75 

17 

270 

1700 

0.1 

53 

56 

10 

♦0.098 

MLL5268A 

82 

15 

330 

2000 

0  1 

59 

62 

10 

♦0098 

MLLS269A 

87 

14 

370 

2200 

0  1 

65 

68 

10 

♦0  099 

MLL5270A 

91 

1.4 

400 

2300 

0  1 

66 

69 

10 

♦0  099 
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NOTE  1.  Tolerance  —  Units  with  guaranteed  limits  on  all  six 
parameters  are  indicated  by  suffix  "A"  for  ±10%  tolerance 
and  suffix  "B"  for  ±5.0%  units. 

NOTE  2.  Special  Selections!  Available  Include: 

1  Nominal  zener  voltages  between  those  shown. 

2  Two  or  more  units  for  series  connection  with  specified  tol- 
erance on  total  voltage  Series  matched  sets  make  zener  volt- 
ages in  excess  of  200  volts  possible  as  well  as  providing  lower 
temperature  coefficients,  lower  dynamic  impedance  and  greater 
power  handling  ability. 

3.  Nominal  voltages  at  non-standard  test  currents 


f?VZ-  tne  zener  voltage  temperature  coefficient,  is  found  from 
Figures  3  and  4 

Under  high  power-pulse  operation,  the  zener  voltage  will  vary 
with  time  and  may  also  be  affected  significantly  by  the  zener 
resistance.  For  best  regulation,  keep  current  excursions  as  low 
as  possible 

Surge  limitations  are  given  in  Figure  6  They  are  lower  than 
would  be  expected  by  considering  only  junction  temperature,  as 
current  crowding  effects  cause  temperatures  to  be  extremely 
high  in  small  spots,  resulting  in  device  degradation  should  the 
limits  of  Figure  6  be  exceeded. 


NOTE  3.  Temperature  Coefficient  («VZ)  —  Tesl  conditions  for 
temperature  coefficient  are  as  follows 
a   lZT-  7  5  mA,  T,  =  25°C. 

T2  =  125°C  (MLL5221A.B  through  MLL5242A.B) 
b   Izt=  Rated  Izj,  Ti  =  2baC. 

12  =  125°C  (MLL5243A.  B  through  MLL5270A.B) 
Device  to  be  temperature  stabilized  with  current  applied  prior  to 
reading  breakdown  voltage  at  the  specified  ambient  temperature 

NOTE  4.  Zener  Voltage  |VZ)  Measurement  —  Nominal  zener 
voltage  is  measured  with  the  device  junction  in  thermal  equilib- 
rium at  the  case  temperature  of  30°  C  ±1  nC 

NOTE  5.  Zener  Impedance  (Zz)  Derivation  —  Z^j  and  ZzK  are 

measured  by  dividing  the  ac  voltage  drop  across  the  device  by 
the  ac  current  applied  The  specified  limits  are  for  l^lac)  =  01* 
l^tdc)  with  the  ac  frequency  =  1  0  kHz 


t  For  more  information  on  special  selections  contact  your  nearest  Motorola 
representaiive 


APPLICATION  NOTE 

Since  the  actual  voltage  available  from  a  given  zener  diode  is 
temperature  dependent,  it  is  necessary  to  determine  junction 
temperature  under  any  set  of  operating  conditions  in  order  to 
calculate  its  value  The  following  procedure  is  recommended 

Case  Temperature.  Jq.  should  be  determined  from 

Tc  =  «CAPD  +  Ta 
flCA  15  tne  case  to-ambient  thermal  resistance  ^C^W)  and  Pq 
is  the  power  dissipation.  The  value  for  fl^A  wl11  varv  and  depends 
on  the  device  mounting  method  Sq^  is  generally  200^  W  for 
the  various  clips  and  tie  points  in  common  use  and  for  printed 
circuit  board  wiring 

The  temperature  of  the  case  can  also  be  measured  using  a 
thermocouple  placed  at  the  case  end  as  close  as  possible  to  the 
tie  point  The  thermal  mass  connected  to  the  tie  point  is  nor- 
mally large  enough  so  that  it  will  not  significantly  respond  to 
heat  surges  generated  in  the  diode  as  a  result  of  pulsed  opera- 
tion once  steady-state  conditions  are  achieved  Using  the  mea- 
sured value  of  Jq.  the  junction  temperature  may  be  determined 
by: 

Tj  =  TC^TJC. 

ATjc  is  the  increase  in  junction  temperature  above  the  case 
temperature  and  may  be  found  by  using: 

-*tjc  5  ajcPd 

For  worst-case  design,  using  expected  limits  of  limits  of  Pq 
and  the  extremes  of  Tj(ATj)  may  be  estimated.  Changes  in  volt- 
age, Vz.  can  then  be  found  from 

AV  =  f?v2ATj. 


FIGURE  1  -  TYPICAL  LEAKAGE  CURRENT 
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FIGURE  2  -  TYPICAL  LEAKAGE  CURRENT 
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FIGURE  3  -  TEMPERATURE  COEFFICIENTS 
(-55°C  to  +150°C  temperature  range;  90%  of  the  units  are  in  the  ranges  indicated.! 
a  -  RANGE  FOR  UNITS  TO  12  VOLTS  b  -  RANGE  FOR  UNITS  12  TO  100  VOLTS 


VZ.  ZENER  VOLTAGE  IVOLTSI  vz.  ZENEFt  VOLTAGE  (VOLTSI 
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VZ,ZENER  VOLTAGE  (VOLTS! 


FIGURE  13  -  ZENER  VOLTAGE  versus  ZENER  CURRENT  -  VZ  =  15  THRU  30  VOLTS 


10 


I  vo 


001 


/ 

/ 

/ 

I 

1 

1 

r 

A-  25° 

: 

j 

IS        16        S        18        19        20        21        22        23        24        25        26        27        28        29  30 
VZ.  ZENER  VOLTAGE  IVOLTS) 


FIGURE  14  -  ZENER  VOLTAGE  versus  ZENER  CURRENT  -  Vz  =  30  THRU  105  VOLTS 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MPTE-5,C  thru  MPTE-45,C 
See  Page  4-71 


SILICON  POWER  TRANSIENT  SUPPRESSOR 

designed  for  applications  requiring  protection  of  voltage 
sensitive  electronic  devices  in  danger  of  destruction  by  high  energy 
voltage  transients.  Individual  cells  are  matched  to  insure  current- 
sharing  under  high  current  pulse  conditions. 


•  Peak  Surge  Power  Capacity  Given  From  0.1  ms  To  10  Seconds 

•  Low  Clamping  Factor  Assures  Low  Voltage  Overshoot 

•  Negligible  Power  Loss 

•  Small  Size  and  Weight 

•  Following  Variations  are  Available: 


-  Non-Standard  Voltages 

-  Higher  Power  Capacity 

-  Other  Package  Configurations 


MPZ5-16  Series 
MPZ5-32  Series 
MPZ5-180  Series 


SILICON  POWER 
TRANSIENT  SUPPRESSOR 


MAXIMUM  RATINGS 


Transient  Power  Dissipation:  40  kW 

Pulse  Width:    0.1ms,  (See  Figure  1) 

DC  Power  Dissipation:    350  Watts  @  Tc  =  25  'C 

(Derate  2.33  W/*C  above  25  *C) 

Operating  Junction  &  Storage  Temperature  Range: 

-65'Cto  +175*C 

MECHANICAL  CHARACTERISTICS 


POLARITY: 


Anode-to-Case  is  Standard.  Cathode-to-Case  Available 
Upon  Request. 


tr 

B  G 

L 

T 

1 

f 

hU  G  —J 

 B  

  L  

  A   

DIM 

MILLIMETERS^ 

INCHES 

MIN 

MAX 

Ml  N 

MAX 

A 

50.29 

5131 

1.980 

2.020 

1 

37.59 

38.61 

1.480 

1  520 

C 

15.51 

0.650 

D 

20.24 

21.01 

0.797 

O.B27 

E 

2.92 

3.43 

0.115 

0.135 

F 

1.32 

1.83 

0.052 

0.072 

G 

29.97 

3099 

1.180 

1.220 

H 

3.56 

4.06 

0.140 

0.160 

J 

10.06 

1057 

0.396 

0.416 

L 

46.74 

47.74 

1.840 

1.860 

Q 

3.30 

3.81 

0.130 

0.150 

CASE  119-01 

NOTE:  DIA  "Q"  5  PLACES 


ELECTRICAL  CHARACTERISTICS  (Ta  =  25'C,  Vp  =  1.5  V  max  @  10  A  for  all  types) 


Typa 

Nominal 
Operating  Voltage 
(Now  1) 

Maximum 

Oaviea 
Clamping 

Factor 

cr.vz».2(puW 

Minimum  Zanar  Voltage 

Maximum  Zanar  Voltage 
Pulaa  Width- 1.0  mt 

Maximum 
Revene  Currant 
'R(max) 

e  vR  -  vop(pk> 

Typical 
Capacitance 

C(typ> 
•  Vr  *  VoP(PK) 

P* 

VOPIPK) 
Vdc 

VOP(RMS» 
Vrmf 

VZ»IZT 
(Now  2) 

Vztminl 
Vdc 

•  IZT 
Ade 

VZ(maxl  « 
Vdc 

■Z(pulat) 
Adc 

MPZ5-16A 

14 

10 

1.25 

16 

0.4 

24 

200 

1 

0 

0.025 

tee 

14 

10 

1.25 

16 

04 

20 

200 

0.025 

•32A 

28 

20 

1  25 

32 

0.2 

SO 

too 

0.011 

32B 

28 

20 

1.26 

32 

0.2 

45 

100 

0.011 

-32C 

28 

20 

1.25 

32 

0.2 

40 

100 

0.011 

180A 

165 

117 

1.14 

180 

0.03 

250 

20 

0.0012 

1908 

IBS 

117 

1  14 

180 

0.03 

225 

20 

0  0012 

180C 

16S 

117 

1.14 

180 

0.03 

205 

20 

1 

» 

0.0012 

4-1 1 0 


MPZ5-16  Series,  MPZ5-32  Series,  MPZ5-180  Series 


FIGURE  1  -  MAXIMUM  NON-REPETITIVE  SURGE  POWER 

(RECTANGULAR  WAVEFORM) 


0.0001  0.0002 


FIGURE  2  -  TYPICAL  DYNAMIC  ZENER 
VOLTAGE  CHARACTERISTICS  (Note  21 
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NOTE  1 :  Nominal  operating  voltage  is  defined  as  normal 
input  voltage  to  device  for  non-operating  condi- 
tion. If  non-sinusoidal  wave  or  dc  input  is  pre- 
sent, peak  voltage  input  values  Vqp (pk)  should 
be  used  to  select  device  type. 

NOTE  2:  The  maximum  device  clamping  factor  Cp  is  a 
ratio  of  measured  at  1^  (pulse)  given  in  the 
Electrical  Characteristics  Table  divided  by 
measured  at  l^j  under  steady  state  conditions. 
This  value  guarantees  the  sharpness  of  the  voltage 
breakdown  of  individual  devices.  Figure  2  de- 
monstrates the  typical  sharpness  of  the  break- 
down, and  indicates  the  voltage  regulation  over 
a  wide  range  of  currents. 


'Zlpulal  ZENER  CURRENT  IA) 


AVz  =  VZ@lZ(pulse> -Vz@MZT 
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PRECISION  REFERENCE  DIODES 


. . .  designed,  manufactured  and  tested  for  applications  requir- 
ing a  precision  voltage  reference  with  ultra-high  stability  of 
voltage  with  time  and  temperature  change. 

Special  test  laboratory  uses  precision  measurement  equipment, 
four-terminal  (separate  contacts  for  current  and  voltage)  meas- 
urement techniques  and  voltage  standards  to  provide  cali- 
bration directly  traceable  to  the  National  Bureau  of  Standards. 


PRECISION  REFERENCE 
DIODES 

with 
CERTIFIED 
ZENER  VOLTAGE-TIME 
STABILITY 


141 

'  A 


NOTES: 

1.  PACKAGE  CONTOUR  OPTIONAL  WITHIN  DIAB  AND 
LENGTH  A.  HEAT  SLUGS,  IF  ANY,  SHALL  BE  INCLUDED 
WITHIN  THIS  CYLINDER,  BUT  SHALL  NOT  BE  SUBJECT  TO 
THE  MIN  LIMIT  OF  DIAB. 

2.  LEAD  DIA  NOT  CONTROLLED  IN  ZONES  F,  TO  ALLOW 
FOR  FLASH,  LEAD  FINISH  BUILDUP,  AND  MINOR 
IRREGULARITIES  OTHER  THAN  HEAT  SLUGS. 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

5.84 

7.62 

0.230 

0.300 

B 

2.16 

2.72 

0.085 

0.107 

0 

0.46 

0.56 

0.018 

0.022 

F 

1.27 

0.050 

K 

25.40 

38.10 

1.000 

:,oo 

All  JEDEC  dimensions  and  notBS  apply 

CASE  51-02 
DO204AA 
GLASS 
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MZ600  Series 


OPERATING  TEMPERATURE  RANGE:*  25  to  100 °C. 


MZ600  SERIES  (Voltage  6.2V  ±5%,  lzT  =  7-5  mAdct,  AVz  =  2.5  mVdo**) 


Typ*  No. 

VoltagaTlm.  Stability 
OiVnOOO  Hours) 

Parts  Par  Million  Chang* 
(ppm/1000  Hours) 

MZ605 

31  Maximum 

<  5 

MZ610 

62  Maximum 

<10 

Mceao 

124  Maximum 

<20 

MZ840 

248  Maximum 

<40 

DYNAMIC  IMPEDANCE:  10  Ohms  at  Izt  =  7-5  mAdo,  lac  =  0.75  mA. 


NOTES 

tTEST  CURRENT 

For  certification  testing  of  time  stability,  Motorola  main- 
tains Izr  constant  and  repeatable  to  ±0.06  nA  tolerance. 
For  voltage  tolerance,  impedance  and  voltage  temperature 
stability  Izr  needs  to  be  held  to  0.01  tolerance  only. 

'Maximum  limits  for  use  as  a  precision  reference  device. 
Limits  are  well  below  the  maximum  thermal  limits. 
"VOLTAGE-TEMPERATURE  STABILITY:  Maximum  allow- 
able voltage  change  between  voltages  recorded  at  25,  75 
and  100  °C  ambient. 


VOLTAGE-TIME  STABILITY 

(AVz/1000  Hours). 

The  device  voltage  is  read  and  recorded  initially  and  at  168 
hour  intervals  through  1000  hours.  The  maximum  change  of 
voltage  between  readings,  taken  at  any  of  the  seven  points, 
must  be  less  than  the  maximum  voltage  change  per  1000 
hour  specified  as  Voltage-Time  Stability. 

TURN-ON  CHARACTERISTICS 

Precision  Reference  Diodes  have  been  tested  to  determine 
the  behavior  of  the  device  under  interrupted  power  operation. 


To  Insure  specified  performance,  adequate  time  must  be 
allowed  for  the  device  and  its  environment  to  reach  thermal 
equilibrium.  "Warm-up"  time  may  range  from  8  to  24  hours. 
Thermal  equilibrium  is  reached  when  the  chamber  is  cycling 
at  the  required  temperature  with  the  device  energized. 

After  this  '"warm-up"  period,  the  device  voltage  will  be 
between  the  minimum  and  the  maximum  voltage  of  those 
recorded  at  the  seven  points  of  the  Voltage-Time  Stability 
certification. 

MOUNTING 

Excellent  results  have  been  obtained  by  using  a  mechanical 
mounting.  If  necessary,  the  device  may  be  soldered  Into  a 
circuit  using  a  heat  sink  between  the  heat  source  and  the 
body  of  the  diode.  A  low  thermal  EMF  solder  is 
recommended. 

SPECIAL  NOTE 

Voltage  tolerance  less  than  5.0%  is  available  upon  special 
request. 

Precision  Reference  Diodes  capable  of  meeting  special 
requirements  for  standard  voltages  regardless  of  required 
test  current,  temperature  range,  or  test  temperatures  are 
available.  Custom  requirements  of  particular  devices  for 
specific  applications  are  also  available. 
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MZ600  Series 


VOLTAGE-CURRENT 

STABILITY 

CHARACTERISTICS 

For  verification  of  time  stability,  and 
for  repeatable  operation,  I^T  should 
be  maintained  with  a  tolerance  of 
±  0.1  ftA.  Figure  1  will  assist  in  design 
where  the  supply  current  stability 
cannot  be  maintained  to  better  than 
0.2  |iA  deviation. 


FIGURE  1  -  MAXIMUM  VOLTAGE  CHANGE,  IN  (.V  AND  PPM, 
DUE  TO  CURRENT  SUPPLY  STABILITY 


1000 


Alz,  CURRENT  STABILITY  (juA) 


VOLTAGE-TEMPERATURE 
CHARACTERISTICS 

CHOICE  OF  OPERATING 
TEMPERATURE 

The  stability  certification  is 
performed  at  65  "C  ±0.02*C.  The 
operating  temperature  can  be 
selected  within  the  operating  temper- 
ature range.  If  the  desired  tempera- 
ture Is  not  65  "C,  the  precise  voltage 
of  the  device  will  be  different  but  the 
certified  stability  will  still  be 
observed. 

VOLTAGE  TEMPERATURE 
STABILITY 

For  verification  of  time  stability 
and/or  repeatable  operation,  the 
ambient  temperature  should  be 
controlled  to  ±0.1  *C 

Figure  2  will  assist  in  designs  where 
ambient  temperature  cannot  be 
controlled  to  better  than  0.2  *C 
deviation. 


FIGURE  2  -  TYPICAL  VOLTAGE  CHANGE.  IN  VV  AND  PPM, 
DUE  TO  AMBIENT  TEMPERATURE  STABILITY 


AT»,  AMBIENT  TEMPERATURE  STABILITY  CO 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


MZ2360 
MZ2361 


CONSTANT-VOLTAGE  REFERENCE  DIODES  FOR 
LOW-VOLTAGE  APPLICATIONS 

. . .  high-conductance  silicon  diodes  designed  as  a  stable 
forward  reference  source  for  biasing  transistor  amplifiers  and 
similar  applications. 

•  Guaranteed  Forward  Voltage  Range 

•  Temperature  Effects  Provided 


FORWARD  REFERENCE 
DIODES 

STABISTORS 


MAXIMUM  RATINGS 


Rating 

Symbol 

Value 

Unit 

DC  Power  Dissipation 
@  TL  =  30°C  ±3DC. 
Lead  Length  =  3/8" 

PD 

1.5 

W 

Operating  and  Storage  Junction 
Temperature  Range 

TJ-  Tslg 

-65  to  +  175 

•c 

MECHANICAL  CHARACTERS 

mcs 

CASE:  Surmetic 

DIMENSIONS:    See  outline  drawing 

FINISH:    AM  external  surfaces  are  corrosion  resistant  and  leads  are 

readily  solderable  and  weldable 
POLARITY:    Cathode  indicated  by  polarity  band.  Cathode  negative  for 

forward  reference  application. 
MOUNTING  POSITIONS:  Any 


NOTES: 

1.  ALL  RULES  AND  NOTES  ASSOCIATED 
WITH  JEDEC  00-41  OUTLINE  SHALL 
APPLY. 

2.  POLARITY  DENOTED  BY  CATHODE 
8AN0. 

3.  LEAD  DIAMETER  NOT  CONTROLLED 
WITHIN  "F"  DIMENSION 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

4,07 

5.20 

0.160 

0.205 

B 

2.04 

2.71 

0.080 

0.107 

0 

0.71 

0  86 

0.028 

0.034 

F 

1.27 

0.050 

K 

27.94 

1.100 

CASE  59-03 
DO-41 
GLASS 


ELECTRICAL  CHARACTERISTICS  (Ta  =  250C  unless  otherwise  noted) 


Forward 

ce 

Reverse 

Leakage 

Voltage  (1) 

Current  (Max) 

v 

vF 

if 

< 

r 

VR 

Type  Number 

Volts 
Min/Max 

mA 

«A 

Volts 

Package 

Case 

MZ2360 

0.63/0.71 

10 

10 

5.0 

Surmetic 

59-03 

MZ2361 

1.24/1.38 

10 

10 

5.0 

Surmetic 

59-03 

(1)  Motorola  guarantees  the  forward  reference  voltage  when  measured  at  90  seconds  while  maintaining  the  lead  temperature  (T|_)  at 
30 °C  ±  1  °C,  3/8"  from  the  diode  body. 


4-115 


TYPICAL  FORWARD  VOLTAGE  CHARACTERISTICS 


FIGURE  1  - 
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FIGURE  2  -  MZ2361 


Vf.  FORWARD  VOLTAGE  (VOLTSl 
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Vf.  FORWARD  VOLTAGE  (VOLTSl 


TYPICAL  TEMPERATURE  COEFICIENT 


FIGURE  3  —  MZ2360 
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FIGURE  4  —  MZ2361 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL  DATA 


rOl\£0.0,A 

thru 

P6KE200,A 

ZENER  OVERVOLTAGE  TRANSIENT  SUPPRESSOR 

The  P6KE6-8  series  is  designed  to  protect  voltage  sensitive 
components  from  high  voltage,  high  energy  transients.  They  have 
excellent  clamping  capability,  high  surge  capability,  low  zener 
impedance  and  fast  response  time.  The  P6KE6.8  series  is  supplied 
in  Motorola's  exclusive,  cost-effective,  highly  reliable  surmetic  axial 
leaded  package  and  is  ideally-suited  for  use  in  communication 
systems,  numerical  controls,  process  controls,  medical  equipment, 
business  machines,  power  supplies  and  many  other  industrial/ 
consumer  applications. 


SPECIFICATION  FEATURES 

•  Standard  Zener  Voltage  Range  —  6.8  to  200  V 

•  Peak  Power  —  600  Watts  @  1 .0  ms 

•  Maximum  Clamp  Voltage  @  Peak  Pulse  Current 

•  Low  Leakage  <  5.0  fiA  above  1 0  V 

•  Maximum  Temperature  Coefficient  Specified 


ZENER  OVERVOLTAGE 
TRANSIENT  SUPPRESSORS 

6  8-200  VOLT 
600  WATT  PEAK  POWER 
5.0  WATTS  STEADY  STATE 


Rating 

Symbol 

Value 

Units 

Peak  Power  Dissipation  (1) 
@  T(_  <  25°C 

pPK 

600 

Watts 

Steady  State  Power  Dissipation 

(9  TL  <  75°C,  Lead  Length  -  3/8" 
Derated  above  Tl  =  75°C 

Pd 

5.0 
50 

Watts 
mW/°C 

Forward  Surge  Current  (2) 
@  TA  = 25°C 

Ifsm 

100 

Amps 

Operating  and  Storage  Temperature  Range 

Tj.Tst9 

-65  to  +175 

°C 

MAXIMUM  RATINGS 


Lead  Temperature  not  less  than  1/16"  from  the  case  for  10  seconds:  230°C 

MECHANICAL  CHARACTERISTICS 

CASE:  Void-free,  transfer-molded,  thermosetting  plastic 

FINISH:  All  external  surfaces  are  corrosion  resistant  and  leads  are  readily  solderable 
and  weldable 

POLARITY:  Cathode   indicated  by  polarity  band.  When  operated  in  zener  mode, 

will  be  positive  with  respect  to  anode 
MOUNTING  POSITION:  Any 


1 .  Non-Repetitive  Current  Pulse  per  Figure  4  and  Derated  above 
TA  =  25°C  per  Figure  2. 

2.  1/2  Square  Wave  (or  equivalent),  PW  =  8.3  ms, 
Duty  Cycle  =  4  Pulses  per  Minute  maximum. 


it 


i 

K 

i_F_l 

♦  \ 
A 

1 

K 

I 

1 

NOTE: 

f.  LEAD  DIAMETER  &  FINISH  NOT 
CONTROLLED  WITHIN  DIM  "F". 

STYLE  1: 

PIN  1.  ANODE 
2.  CATHODE 


DIM 

MILLIMETERS 

INCHES 

MIN 

MAX 

MIN 

MAX 

A 

8.38 

8.89 

0.330 

0.350 

B 

3.30 

3.68 

0.130 

0.145 

D 

0.94 

1.09 

0.037 

0.043 

F 

1.21 

0,060 

K 

"<5.40 

31.76 

1.000 

1.250 

CASE  17-02 
GLASS 
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P6KE6.8, A  thru  P6KE200, A 


ELECTRICAL  CHARACTERISTIC  (TA  =  25°C  unless  otherwise  noted)  VF  -  3.5  V  max.  If"  =  50  A  for  all  types. 


Breakdown  Voltage  * 

Working  Peak 
Reverse  Voltage 

Vrwm 

(Volts) 

Maximum 
Reverse  Leakage 
•  VrwM 
Ir  (mA) 

Maximum 
Reverse  Surge 
Current  Irsmt 
(Amps) 

Maximum  Reverse 
Voltage  @  Ircm 
(Clamping  Voltage) 
VRSM  (Volts) 

Maximum 
Temperature 
Coefficient  of  Vbr 

(%/°C) 

Device 

vBr 

(VolttI 

@>  lT 
ImAI 

PfiKFfi ft 

6.12 

6.8 

7.48 

10 

5.50 

1000 

56 

10.8 

0.057 

P6KE6  8A 

6.45 

6.8 

7.14 

1 0 

5.80 

1000 

57 

10.5 

0.057 

P6KE7.5 

6.75 

7.5 

8.25 

10 

6.05 

500 

51 

11.7 

0.061 

P6KE7.5A 

7.13 

7.5 

7  88 

10 

6.40 

500 

53 

11.3 

0.061 

P6KE8 2 

7.38 

8.2 

9.02 

10 

6.63 

200 

48 

12.5 

0.065 

P6KE8.2A 

7.79 

8.2 

8.61 

10 

7.02 

200 

50 

12.1 

0.065 

P6KE9.1 

8.19 

9.1 

10.0 

1 .0 

7.37 

50 

44 

13.8 

0.068 

P6KE9.1A 

8.65 

9.1 

9.55 

1 .0 

7.78 

50 

45 

13.4 

0.068 

P6KE10 

9.00 

10 

1 1 .0 

1 .0 

8.10 

10 

40 

15.0 

0.073 

9.50 

10 

10.5 

1 .0 

8.55 

10 

41 

14.5 

0.073 

P6KE1 1 

9.90 

1 1 

12.1 

1  0 

8.92 

5.0 

37 

16.2 

0.075 

P6KE1 1  A 

10.5 

1 1 

1 1 .6 

1 .0 

9.40 

5.0 

38 

15.6 

0.075 

P6KE1 2 

10.8 

12 

13.2 

1 .0 

9.72 

5.0 

35 

17.3 

0.078 

PRKP1 ?A 

11.4 

12 

12.6 

1 .0 

1 0.2 

5.0 

36 

16.7 

0.078 

P6KE13 

11.7 

13 

14.3 

■? 

10.5 

5.0 

32 

19.0 

0.081 

P6KE13A 

12.4 

13 

13.7 

1 .0 

11.1 

5.0 

33 

18.2 

0.081 

P6KE 1 5 

13  5 

15 

16.5 

1 .0 

12  1 

5  0 

27 

22  0 

0  084 

PfiK  F 1 RA 

14.3 

15 

15.8 

1 .0 

12  8 

5  0 

28 

21 .2 

0.084 

P6KE1 6 

14.4 

16 

17.6 

1 .0 

12.9 

5.0 

26 

23.5 

0.086 

P6KE16A 

15.2 

16 

16.8 

1 .0 

13.6 

5.0 

27 

22.5 

0.086 

P6KE1 8 

162 

18 

19.8 

1.0 

14  5 

5  0 

23 

26  5 

0.088 

Pfilf  F1  P.  A 

17.1 

18 

18.9 

1 .0 

15  3 

5  0 

24 

25  2 

0  088 

P6KE20 

18.0 

20 

22  0 

1 .0 

16.2 

5.0 

21 

29.1 

0.090 

P6KE20A 

19.0 

20 

21.0 

1 .0 

17.1 

5.0 

22 

27.7 

0.090 

P6KE22 

19  8 

22 

24.2 

1.0 

17  8 

5  0 

1 9 

31  .9 

0.092 

20.9 

22 

23.1 

1 .0 

1 8.8 

5  0 

20 

30.6 

0.092 

P6KE24 

21.6 

24 

26.4 

19.4 

5.0 

17 

34  7 

0.094 

P6KE24A 

22.8 

24 

25.2 

10 

20.5 

5.0 

18 

33.2 

0  094 

P6KE27 

24.3 

27 

29.7 

1 .0 

21 .8 

5.0 

1 5 

39.1 

0.096 

P6KE27A 

25.7 

27 

28.4 

1 .0 

23.1 

5.0 

16 

37.5 

0.096 

P6KE30 

27.0 

30 

33.0 

24.3 

5.0 

14 

43.5 

0.097 

P6KE30A 

28.5 

30 

31 .5 

' 

25.6 

5.0 

144 

41  4 

0.097 

P6KE33 

29.7 

33 

36.3 

1 .0 

26  8 

5.0 

1  2.6 

47.7 

0.098 

P6KE33A 

31.4 

33 

34.7 

1 .0 

28  2 

5.0 

13.2 

45.7 

0.098 

P6KE36 

32.4 

36 

39.6 

1 .0 

29.1 

5.0 

11.6 

52.0 

0.099 

P6KE36A 

34.2 

36 

37.8 

1 .0 

30.8 

5.0 

12 

49.9 

0.099 

P6KE39 

35.1 

39 

42.9 

1.0 

31  6 

5  0 

10.6 

56  4 

0  1 00 

P6KE39A 

37.1 

39 

41 .0 

1 .0 

jj.j 

1 1 .2 

53  9 

0  1 00 

P6KE43 

38.7 

43 

47.3 

1 .0 

34.8 

5.0 

9.6 

61 .9 

0  101 

P6KE43A 

40.9 

43 

45.2 

1 .0 

36.8 

5.0 

10  1 

59.3 

0.101 

P6KE47 

42.3 

47 

51.7 

1.0 

JO.  1 

8.9 

67  8 

0  101 

P6KE47A 

44.7 

47 

49.4 

1 .0 

40  2 

5  0 

9.3 

64  8 

0  101 

P6KE51 

45.9 

51 

56.1 

1 .0 

41 .3 

5.0 

8  2 

73.5 

0.102 

P6KE51 A 

48.5 

51 

53.6 

1 .0 

43.6 

5.0 

8  6 

70.1 

0.102 

P6KE56 

50.4 

56 

61.6 

1.0 

7.4 

P6KE56A 

53.2 

56 

58.8 

1.0 

47  8 

5  0 

7.8 

77  0 

0  1 03 

P6KE62 

55.8 

62 

68  2 

1.0 

50.2 

5.0 

6  8 

89.0 

0.104 

P6KE62A 

58.9 

62 

65.1 

1 .0 

53.0 

5.0 

7.1 

85.0 

0  104 

P6KE68 

61.2 

68 

74.8 

1.0 

55  1 

5  0 

6  1 

98  0 

0  104 

P6KE68A 

64.6 

68 

71.4 

1.0 

58.1 

5.0 

6  5 

92.0 

0.104 

P6KE75 

67.5 

75 

82.5 

1.0 

60.7 

5.0 

5.5 

108.0 

0.105 

P6KE75A 

71.3 

75 

78.8 

1.0 

64.1 

5.0 

5.8 

103.0 

0.105 

P6KE82 

73.8 

82 

90.2 

1.0 

66.4 

5.0 

5.1 

118.0 

0.105 

P6KE82A 

77.9 

82 

86.1 

1.0 

70.1 

5.0 

5.3 

113.0 

0.105 

P6KE91 

81.9 

91 

100.0 

1.0 

73.7 

5.0 

48 

131.0 

0.106 

P6KE91 A 

86.5 

91 

95.50 

1.0 

77.8 

5.0 

4.8 

125.0 

0.106 
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ELECTRICAL  CHARACTERISTICS  (continued) 


Breakdown  Voltage 

Working  Pi&ak 

Maximum 

Maximum 

Maximum  Reverse 

Maximum 

VBR 

@  If 

Reverse  Voltage 

Reverse  Leakage 

Reverse  Surge 

Voltaoe  @  Idcm 

Temperature 

(Volts) 

i  m  A  1 

KVVM 

Current  IdqaaT 

(Clamping  Voltage) 

Coefficient  of  Vgp 

Device 

Min 

Norn 

Max 

(Volts) 

Ir  (uA> 

(Amps) 

VRSM  (Volts) 

(%/°C) 

P6KE100 

90.0 

100 

110.0 

1.0 

81 .0 

5.0 

4.2 

1 44  0 

0  106 

P6KE100A 

95.0 

100 

105.0 

1.0 

OQ.O 

5.0 

4.4 

137  0 

0  106 

P6KE1 1 0 

99.0 

110 

121.0 

1.0 

89.2 

5.0 

3.8 

158  0 

0  107 

DRic  ci  1  na 
ror\t I  I UA 

105.0 

110 

116.0 

1.0 

94.0 

5.0 

4  0 

152.0 

0.107 

P6KE1 20 

108.0 

120 

132.0 

1.0 

97_2 

3.5 

1  73  0 

0  107 

P6KE1 20A 

114.0 

120 

126.0 

1.0 

]  ' 

3.6 

1 65  0 

0  107 

P6KE1 30 

117.0 

130 

143.0 

1.0 

1 05.0 

5.0 

3.2 

187  0 

0  107 

124.0 

130 

137.0 

1.0 

1110 

5.0 

3  3 

1  79.0 

0.107 

P6KE1 50 

135.0 

150 

165.0 

1.0 

1 21 .0 

5.0 

2.8 

P6KE1  50A 

143  0 

150 

158.0 

1.0 

128.0 

5.0 

2.9 

207.0 

0.108 

P6KE160 

144.0 

160 

176.0 

1.0 

130.0 

5.0 

2.6 

230.0 

0.108 

P6KE160A 

152.0 

160 

168.0 

1.0 

136.0 

5.0 

2.7 

219.0 

0.108 

P6KE170 

153.0 

170 

187.0 

1.0 

138.0 

5.0 

2.5 

244.0 

0.108 

P6KE170A 

162.0 

170 

179.0 

1.0 

145.0 

5.0 

2.6 

234.0 

0.108 

P6KE180 

162.0 

180 

198.0 

1.0 

146.0 

5.0 

2.3 

258.0 

0  108 

P6KE180A 

171  .0 

180  . 

189.0 

1.0 

154  0 

5.0 

2.4 

246.0 

0.108 

P6KE200 

180.0 

200 

220.0 

10 

162.0 

5.0 

2.1 

287.0 

0.108 

P6KE200A 

190.0 

200 

210.0 

1.0 

171.0 

5.0 

2.2 

274.0 

0.108 

tSurge  Current  Waveform  per  Figure  4  and  Derate  per  Figure  2. 

"1/2  Square  or  Equivalent  Sine  Wave,  PW  =  8.3  ms.  Duty  Cycle  ■  4  Pulses  per  Minute  r 
* Vbr  measured  after  \  j  applied  for  300  MS,  lj  =  Square  Wave  Pulse  or  equivalent. 

FIGURE  1  -  PULSE  RATING  CURVE 


FIGURE  2  -  PULSE  DERATING  CURVE 


10/45  100pS 

tp,  PULSE  WIDTH 


75  100  126  150  175  200 
TA,  AMBIENT  TEMPERATURE  (°C) 


FIGURE  3  -  CAPACITANCE  versus  BREAKDOWN  VOLTAGE 


10,000 


FIGURE  4  -  PULSE  WAVEFORM 


1  10  100 

VBR.  BREAKDOWN  VOLTAGE  (VOLTS) 


Pulse  Widtri  (tp)  is  defined  - 
as  that  point  where  the  peak_ 
current  decays  to  50% 
01 'RSM- 
t,<10us  . 


1.0 


2.0  3.0 
t,  TIME  (ms) 


4.0 
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FIGURE  5  -  STEADY  STATE  POWER  DERATING 
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APPLICATION  NOTES 
SPECIAL  DEVICES 

Matched  sets  and  back-to-back  configurations  for  bidirec- 
tional applications  can  be  ordered  upon  special  request.  Con- 
tact your  nearest  Motorola  representative. 

For  a  bidirectional  device  use  a  C  or  CA  suffix  (i.e. 
P6KE10CA).  Electrical  characteristics  apply  in  both  directions 
except  for  v>.  Available  for  all  P/N's  except  P6KE6.8A 

RESPONSE  TIME 

In  most  applications,  the  transient  suppressor  device 
is  placed  in  parallel  with  the  equipment  or  component 
to  be  protected.  In  this  situation,  there  is  a  time  delay 
associated  with  the  capacitance  of  the  device  and  an 
overshoot  condition  associated  with  the  inductance  of 
the  device  and  the  inductance  of  the  connection  method. 


TYPICAL  PROTECTION  CIRCUIT 


50       75      100      125     150      175  200 
TL.  LEAD  TEMPERATURE  (°C) 

The  capactive  affect  is  of  minor  importance  in  the  parallel 
protection  scheme  because  it  only  produces  a  time  delay 
in  the  transition  from  the  operating  voltage  to  the  clamp 
voltage  as  shown  in  Figure  A. 

The  inductive  affects  in  the  device  are  due  to  actual 
turn-on  time  (time  required  for  the  device  to  go  from  zero 
current  to  full  current)  and  lead  inductance.  This  induc- 
tive affect  produces  an  overshoot  in  the  voltage  across 
the  equipment  or  component  being  protected  as  shown 
in  Figure  B.  Minimizing  this  overshoot  is  very  important 
in  the  application,  since  the  main  purpose  for  adding 
a  transient  suppressor  is  to  clamp  voltage  spikes.  The 
P6KE6.8  series  has  very  good  response  time,  typically 
<  1.0  ns  and  negligible  inductance.  However,  external 
inductive  affects  could  produce  unacceptable  overshoot. 
Proper  circuit  layout,  minimum  lead  lengths  and  placing 
the  suppressor  device  as  close  as  possible  to  the  equipment 
or  components  to  be  protected  will  minimize  this 
overshoot. 

Some  input  impedance  represented  by  Zjn  is  essential 
to  prevent  overstress  of  the  protection  device.  This 
impedance  should  be  as  high  as  possible,  without  restrict- 
ing the  circuit  operation. 


Overshoot  Due  to 
Inductive  Affects 


FIGURE  A 


FIGURE  B 
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